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-

Toxicology Branch II has reviewed the submitted Tox1¢ology data in support of
‘registration of Omacide® IPBC for; use in adhesives, caulks, patching
compounds and grouts, metalworking fluids and concentrates, paints and
stains, wood preservation, plastics, and plastic coatings, paper ‘coatings,
textiles, canvas, and cordage, ‘and inks. The data are considered acceptable
and will support registration of Omacide® IPBC. However, it is recommended

" that the uses for Omacide® be limited to those previously granted to Troy
Corporation for. Troysan Polyphase IPBC, based on ‘toxicological concerns of
dermal irritation and cholinesterase inhibition after repeated exposurer

-

‘t

The Health Effects Division Reference Dose / Peer Review Committee (RfD) met
on September 12, 1996 to consider the data submitted in support- of the .
‘registration of Omacide® IPBC. The committee recommended. that -an RfD not be
assigned to this chemical, due to the lack of a complete database for RfD ‘
assessment, and the classification of Omacide® IPBC as a non-food use
chemical. Minor changes were recommended. to the: data evaluation. records for
- the 90-day toxicity study in rats and the developmentalftOxicity ‘study in
rabbits. These changes have been incorporated’ into the data’ evaluation
records. In addition, the committee recommended that an acute neurotoxicity
study in rats (§81-7) with cholinesterase agtivity monitoring ‘and measurement
be conducted.to address the concern of neurotoxic effects as :.a result of the
observed cholinesterase inhibition in the subchronic inhalation study with
Omacide. _ <
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1) MRID #’'s 43491803 (range finding), 43530204 (definitive), Twomey, K.
(1994) Omacide (IPBC): Oral (gavage) Rat Developmental Toxicity
(Teratogenicity) Study. Toxicol Laboratories Limited, Ledbury,
-Herefordshire, England. Study Nos. OLA/IS/R (range-finding) and OLA/19/R
August, 1994

In a developmental toxicity study (MRID 43530204), omacide (>97% ai) was
administered to 24 female CD (Sprague-Dawley) rats per dose by. gavage at dose
levels of 0, 25, 75, or 250 mg/kg/day from days 6 through 15 of gestation.«

Maternal toxicity as evidenced by-aggressive behavior, post—dose salivation,
decreased mean body weight gain, and decreased ‘food consumption was observed
in the mid-dose (75 mg/kg/day):-and high-dose (250 mg/kg/day)" rats. During
the dosing period (days 6-15), the mean body weight gain of. high- .and mid-
dose dams were approximately 75 and 83%, respectively of the<controls. At
the onset of dosing (days 6-9 of gestation), food consumption by the high-
dose group was 71% of the controls (p <0.01) and remained lower (not
significant) throughout the dosing: period In the mid-dose group, food
consumption was approximately 84% of the controls (p <0.01) from days 6 to 12
of gestation. Thereafter, mean food consumption was - similar to the controlsr
Additionally at necropsy, absolute and relative liver'weights were
approximately 17-22% greater -(p <0.01) in the high-dose dams as compared to
the controls. The maternal LOEL is 75 mq/kq/day, based on decreased
mean body weight gain and food consumpti.on. o The maternal NOEI. is
25 mg/kg/day. .

No evidence of a treatment-related effect en fetal viability was
demonstrated. At 250 mg/kg/day, mean fetal body weight was reduced to -
approximately 95-96% of tHe controls (significant’ in the females at p <0.05)
and developmental delays that - included a higher frequency of rib’ defects and
incomplete or non-0331fication of bones were noted.

The - dcvelopmantnl LOEI.' is 250 mg/ k@l day 'baaod on ‘ra.-ducedf‘ body
weight and developmental dolays'. : 'I‘;xcl deve;opmental I;IOEL is 75
ng/kg/day. ' o ' o :

The developmental toxicity study in the rat is classified accaptablo and
does satisfy the guideline requirement for a developmental toxzcity study
(OPPTS 870. 3700. §83- 3 (a) in rats.



2) MRID #'s 43491804 (range finding) and 43530205 (definitive) Twomey, K.
(1994) Omacide (IPBC): Oral (gavage) Rabbit Developmental Toxicity Study.
Toxicol Laboratories Limited, Ledbury, Herefordshire, England. -Study Nos.
OLA/20/R (range-finding)_.and OLA/26/R. August, 1994. = '

In a developmental toxicity study (MRID 43530205), omacide (>97% ai) was - ,
‘administered to 16-18 female New Zealand White rabbits per dose by gavage at
‘dose levels of 0, 10, 20, or 40 mg/kg/day from days 7 through 19 of
‘jgestation.‘ ] o p ‘ - |
Maternal toxicity was evidenced by marked deterioration in condition L
resulting in the premature sacrifice.(days 15-22 of gestation) of one mid—-
dose .and four high-dose females., The prematurely sacrificed animals had .
"exhibited reduced body weight gain and food consumption from the start of
-.dosing. Although food consumption during days 7-19 was decreased similarly
. at all dose levels (26-30%), food efficiency was not significantly affected
.during this period. Additionally at the final necropsy, absolute and.
‘relative liver weights of the high-dose does were 7-10%.greater than the
concurrent controls. The maternal LOEL is 40 mg/kg/day, based on
,clinical aiqns of - toxicity '.l'he maternal ‘NOEL is 20 mg/kg/day

.

" In the 40 mg/kg/day dose group, there was a decrease in number of total 1ive
fetuses and live fetuses/dam (6.7 compared to 8.5-8.7 for other groups) that
- was accompanied by a decrease in implantations/dam (7.8 compared to 9.2 for
_controls). Post-implantation loss was also increased at the 40 'mg/kg/day dose
‘level vs control. ~The decrease in total implantations may be based partly on
the increase in preimplantation loss (whick occurs before dosing and is not
'compound related). Sex ratio (% male) was higher than the concurrert and
historical controls, and the observed visceral and skeletal changes were
noted mainly in one fetus in oné litter at 10 mg/kg/day or 40 mg/kg/day

. There: were no effects on pregnancy outcome, .gravid uterus weights, nor any

teratogenic findings, Based on the decreased total 1live fotusos, live
- fetuses/dam,  and increased post-implantation 1loss, the
.-developmental LOEL is determined to be 40 mg/kg[day. . The .
Developmental ‘NOEL = 20 mg/kg/day. “ o

The developmental toxic1ty study in the rabbit is cla551fied acceptable and:
" does satisfy the guideline requirement for a deveiopmental toxic:.ty study
(OPPTS 870.3700; §83-3b) in rabbits.



3) MRID # 43491813: Kenny, T.J. 1994

Inhalation Toxicity Study in Rats. . :
Huntingdon PE18 6ES, England, Laboratory Project Number;TXC 8/942212.
November‘S, 1994. :

3

In an inhalation toxicity study (MRID 43491813), omacide (3 iodo-Z-propynl
butylcarbamate. >97% ai) was administered~to 5 rats/sex/dose by whole~body

‘concentrations of 0, 0.3, 1.0 and 3.8 mg/m e respectively, 0' 0“QOO3,¢”;"
or 0.0038. mg/L, respectively) for 6 hours. per day on 5 consecu 1‘e da

Male and female rats in the 4.0 mg/m3 dose group had histopa ologic 'lesions
of the larynx (epithelial hyperplasia in. the ventral region: and~hyperplasia
or squamous metaplasia in the ventrolateral regions, with necrosis of the
underlying cartilage); in addition, males exhibited a°’ slightfreduced body
weight gain. Male and female rats in the. 0. 001 mg/L’ dose group:" |

larynx. lesions reported in the 4.0 m.g/m3 dose rats; No adv :
seen in the 0.4 mg/m exposure level rats. 'The IOEL ‘is 0. OQI nig/h :(11 0
mg/m3), based on the presence histopathologic lesions ‘of the -
larynx. ' The NOEL is 0.0003 mg/L (9. 3 mg/m3) p“; <r~vpu~.,f”? -

according to Subdivision F guidelines.. It can be used asd

finding study

S B

4) “MRID # 43530213: Kenny, T.J. . (1994) Omacide .IPBC. = 2-Week peat dose

inhalation toxicity study in rats. Huntingdon Research 'Center ' Ltd.,
Huntingdon, Cambridgeshire, PE18 GES, England Laboratory Project Number Txc
6/932373 December 8, 1994

v : . s 3/

'In an inhalation toxicity study (MRID 43530213)» omacide (3—iodo~2-propy1-
butylcarbamate; >97% ai) was administered to 5 rats/sex/dose byfwhole-body

exposure at nominal concentrations of 0, 12, 40, or 80 mg/m kiactual

concentrations 0, 4, 10, 38 and 67 mg/m3 .réspectively; 0,‘6 004, 0. 01,‘ﬁ 038 -
and 0 067 mg/L, respectively) for 6 hours per day. Rats in the 0, 4, and 12

mg/m treatment groups were exposed 5 days per week for 2 consecutive weeks;

exposure of rats in the 40 or 80 mg/m3 groups was terminated after 3 days
because of the severity of .the toxic reactions. :

In the 80 m.g/m3 dose group, mortality occurred (4/10}, both sexes exhibited
clinical signs of toxicity during exposure (agitated grooming. of snout, half
or fully closed eyes, licking inside of mouth, gasping and rubbing chin on




the grid mesh floor) and after exposure (noisy respiration, sneezing,.
gasping; brown staining- around snout; jaws and forepaws; ‘red ears; red limbs;
and discharges from the snout/nostrils). ‘There were marked bodyweight
losses, and reduced food and water consumption. Rats that died exhibited = -
high incidences of lung congestion, and all rats in this group had gaseous
distention and minimal contents of the gastrointestinal tract. In the 40.

mg/m3 dose group, mortality occurred (one female), both sexes exhibited -
clinical signs of toxicity during exposure and after exposure that were
similar to those at the higher dose. There was significantly reduced
bodyweight gain, and reduced food and water consumption in males. For humane

reasons, all’ surviving rats in the 80 and 40 mg/m dose groups, were

vsacrificed after the third exposure. In the group exposed at 12 mg/m *
agitated grooming, half closed eyes, noisy respiration, -and brown staining
around the snout and jaws were observed.. Weight gain was. decreased
significantly in both sexes. After 2 weeks of exposure, males had increased
liver weights; both sexes exhibited high incidéences of gaseous distention and

‘'minimal contents of the cecum; and both sexes exhibited histolopathologic
lesions of the respiratory system (epithelial hyperplasia of the ventral

region of the larynx, squamous metaplasia in the ventrolateral .region of the

""larynx - accompanied by necrosis of the underlying cartilage). In the group

exposed at 4 mg/m “both' sexes exhibited the same histopathologic lesions

described above, but clinical signs were absent. The LOEL is 4.0 mg/m
based on the occurrence of -histopathologic ‘lesions - of the larynx
A NOEL was not established. : IR :

- This toxicity study_provides suppiemental,data, ‘but was not ‘conducted
according to Subdiﬁision F guidelines. It can be used as a pilot range-
'finding study. ' co o

-

5) MRID # 43530203. Kenny, T.J. (1994) Omacide IPBC. ' 13-Week Inhalation
“Toxicity Study in ‘Rats. Huntingdon Research Center Ltd., Huntingdon,
Cambridgeshire, PE18 GES, England. Laboratory Project Number Txc 7/942772

November 3, 1994 :

e

(SRR
[

In a subchronic inhalation toxicity study (MRID 43530203),s0macide (>97% ai)
was administered to Sprague-Dawley rats (15 rats/sex/dose) by whole-body

.exposure at nominal concentrations of 0, 0.25, 1.25, or 6.25 mg/m (measured
concentrations of 0, 0. 0003, 0.00116, and 0.0067 mg/L, respectively; or O,

0.3, 1.16, and 6.7 mg/ms) for 6 hours per day, 5 days per: week, for 13
consecutive weeks. Theé 0.25 mg/m dose group was repeated based on exposure

of the original 0.25 m.g/m3 dose group -to twice the nominal- concentration
during weeks 6- 8 of the study

In tne 6.25 mg/m treatment group, plasma cholinesterase (ChE) actiVity was
significantly reduced (approx1mately 20%) in males during weeks 2 and.13, and



erythrocyte ChE was decreased in females at study week 2. Brain .
cholinesterase activity was significantly reduced in males . (17%)’ and females
(25%), and hyperplasia or squamous metaplasia with necrosis of the ventral
'cartilage of the larynx was seéen after 13 weeks of treatment. In the 1.25

mg/m treatment group, brain cholinesterase levels were statistically.
significantly reduced in most of the females (25%; p<0.05). No effects were

observed in the repeat 0.25 mg/m3 treatment group. The LOEL fo: aystomdc

toxicity is 0.00116 mg/L (1.25 mg/m3), based on depressed brain
cholinesterase activity in females. The NOEL was 0,00023 mg/n;
(0.25 mg/m3) . | - - i B

This subchronic toxicity study is acceptablc and satisfies the guideline
requirement for a subchronic inhalation study (82 4) in rats.

i1

6) Twomey, K. (1994) Omacide (IPBC) 13 Week Oral (gavage) Toxicity Study in
the Rat.- Toxicol Laboratories Limited, Herefordshire, . England. Laboratory
.Project ID 0LA/24/C August 16, 1994, Lo A
. o . j . N . .
-In a subchronic toxiCity study (MRID 43530202), Omacide (IPBC; 97 98% ai) was

administered to 15 albino rats/sex/dose by gavage at dose 1evels of 25, 75,
. or 200 mg/kg/day for 13 weeks. .

All treatment groups exhibited excess post dose salivation, the frequency and
- -severity were concentration-related. Abnormalities in liver function and/or
pathology were also observed in all treatment groups. Blood cholinestetase
‘was decreased by 11% in female rats at 75'mg/kg/day and by 17%.at 200 .
mg/kg/day, similar decreases were not observed in the male treatment: groups.v
Two males in the 25 mg/kg/day group exhibited dark livers. Increased :
".incidence of abnormal shape of liver was. ‘observed in male rats at all dose *
levels, and in female rats at 75 and 200 mg/kg/day. Centrilobular .
hepatocyte hypertrophy was observed in 1/15 males:in the 25 mg/kg/day '
treatment group; 4/15 males in the 75 mg/kg/day treatment group;-and 15/15
males and 3/15 females in the 200 mg/kg/day group. Absolute liver’ weight in -
the 75 mg/kg/day females was increased 13% vs. controls, and at:200 s

- mg/kg/day, liver weight was increased 29~32% vs. control in male and - female
rats. Increased relative liver weights were also observed in both sexes at
75 mg/kg/day (12-17% higher) and 200 mg/kg/day (39-41% higher) vs. c ontrols.»
Also, increased relative kidney weights were noted in the 75 mg/kg/day males
and in both sexes from the 200 mg/kg/day groups; no associated macroscopic or
microscopic alterations were observed. Hyperkeratosis and squamous
epithelial hyperplasia of the nonglandular region of the stomach were
observed in all treatment groups, and stomach ulceration and chronic.
inflammation were observed in the male and female 200 mg/kg/day treatment,
groups. This effect was most likely due to the irritancy'of the test
substance. No treatment-related changes were observed in the clinical
appearance, body weight, food consumption or ophthalmology parameters for ‘any
of the treatment groups. The LOEL is 25 mg/kg/day for males and ‘
females, based on excessive post-dose salivation in _both sexes,

. i . o . i ' N Y . : T Teremy
i



‘abnormal shape of livers in males, and squamous apitholial
hyperplasia of the nonglandular region of the stomach in both
sexes. Tho NOEL is <25 mg/kg/day for both aoxos.‘ '

This subchronic tox1city study is graded as acceptahlc, and satisfies the
guideline requirement for a subchronic oral toxicity study (§82-la) in rats.

~

7) San, R.H.C. and Klug, M.L. (1993). Ealmnﬁl.l.a/k!ammalian Microsome Plate
Incorporation Assay (Ames Test) and Eg_qhgr_ighia__mu. WP2 uvrA Reverse
Mutation Assay With a Confirmatory Assay, Micrabiological Associates, Inc.,
Rockville, MD; Study No. TC727 501088, Study Completion Date March 31, 1993.

MRID # 43530207

i

In a microbial mutagenicity assay (MRID No. 43530207), ‘Salmonella typhimurium
strains TA1535, TA1537, TA1538, TA98 and TAl00 were exposed to 3.3-1000
pg/plate Omacide IPBC (99%) in the presence and absence of S9 activation and
E. coli 'strain WP2 uvrA was .exposed to 10-3333 p.g/plate +/- S9. Two
independent trials were conducted. The S9 fraction was ‘derived from Aroclor
1254 ;induced rat livers and the test material was delivered to the test
system in dimethyl sulfoxide. Ca s RN

Cytotoxicity for all strains was observed at 1000 ug/plate +/- S9. The-
nonactivated and S9-activated pos:.t:.ve -controls. induced ‘the expected
mutagenic’ response in the corresponding tester strain._ There was,
however, no indication of a mutagenic effect. at noncytotoxic dosea
of Omacide IPBC.. ThlS study is classified as acccpttbla.

T AJ« et w? .
- R N .- -
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7) Bigger, C.A.H. and Clarke, J.J. (1993). CHO/HGPRT Mutation Assay With
Confirmation; Microbiological Associates, Inc., Rockville, MD; Study No.
TC727.332001; . Study Completion Date: September 1, 1993. MRID No. 43491805.

In an in vitro mammalian cell gene mutation study (MRID # 43491805), Chinese
hamster ovary (CHQO) cells were exposed to Omacide IPBC (97.5%). doses of 5-20
Jg.ml without .89 activation or 15-100 Mg/ml with S9 activation in the initial
trial. Concentrations evaluated in the confirmatory trial ranged from 2.5-20
pg/ml -S9 or 15-50 fig/ml +S9. The S9 fraction was derived from Aroclor 1254
‘induced rat livers and the test material was delivered to the test system in
dimethyl sulfoxide. : :

Cytotoxicity was apparent at > 15 pug/ml -S9 and at > 50 pg/ml +S9. The
nonactivated . and S9-activated positive controls -induced the expected
mutagenic response. There was, however, no indication that Omacide
IPBC induced a mutagenic ' effect. This study is classified as

~acceptable.

.

8):Pﬁtman, D.L. and Young, R.R. (1993). Micronucleus Cytogenetic Assay in
Mice; Microbiological Associates, Inc., Bethesda/ Rockville, MD; Study No.
TC727.122; Study Completion Date: May 10, 1993. Unpublished. MRID No.
43530206. e - . : o 3

In a mouse micronucleus assay (MRID # 43530206), groups of five male and five.
‘female ICR mice received single intraperitoneal injections of 28, 55, or 110
mg/kg Omacide IPBC’ (97.5%) prepared in corn oil. Animals were sacrificed at
24, 48, or 72 hours postexposure and .bone marrow cells were examined for the
incidence of micronucleated pclychromatlc erythrocytes (MPEs) .

Overt toxicity in. high—dose animals included death and lethargy. There was
-no- evidence of a cytotoxic effect on the target tissue. The positive control
induced the expected high yield of MPEs in both sexes. There was, however,
no -evidence that Omacide IPBC induced a clastogenic or anaugenic
affact.' This study is. classifled as- acceptable.

t
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DATA EVALUATION RECORD

§I!DX_IXEE ' Subchronic Inhalation Toxic1ty =~ Rat -

. OPPTS Number: 870.3465 Q_EP__gg_i_Q.e_line_Lm: 582—4
:+'.D212163 . , o mm.&s.m&sgns $481260
w 107801 ~ TOX. CHEM. NO.: None

IE&I_MAIEBIAL_LBQBIIXL Omaclde (>97% ai IPBC) o o ‘1-
§1ﬂgﬂ1ﬂ§: 3~ iodo-z-propynl butylcarbamate - : u;gV

CITATION: Kenny, T.J. (1994) ‘Omacide IPBC. 13-Week Inhalation
: . Toxicity Study in Rats. Huntingdon Research Center
Ltd., Huntingdon, Cambridgeshire, PE18 6ES, England.
, - . Laboratory Project Number. TXC 7/942772. November 3,
~ o l9s4. MRID 43530203. Unpublished. : ce o

§Egu§gg Olin carporation, 91 Shelton Avenue, PO Box 30-9643 New
Haven, CT 06511 ' ‘ ) ,

e TN , o (S S
. In a subchronic inhalation toxicity study (MRID 43530203), e
‘Omacide (>97% ai) was administered to Sprague-Dawley rats (15
rats/sex/dose) by whole-body exposure at nominal concentrat}ons
- of 0, 0.25, 1.25, or 6.25 mg/m® (measured concentratlons of 0,
0.0003, 0.00116, and 0.0067 mg/L, respectively;’ or 0, O. 3, 1.16,
and 6.7 mg/mﬁ for 6 hours per day, 5 days per week, for 13
consecutive weeks. The 0.25 mg/m® dose group was repeated based
on exposure of the original 0.25 mg/m’ dose group to twice the
nominal concentration durlng weeks 6-8 of the study. »

—

- In the 6. 25 ng/m’ treatment group, plasma cholinesterase (ChE)
activity was significantly reduced (approximately 20%) in males
during weeks 2 and 13, and erythrocyte -ChE was decreased in '
females at study week 2. Brain cholinesterase activity was
significantly reduced in males (17%) and females (25%), and
‘hyperplasia or squamous metaplasia with necrosis of the ventral

cartilage of the larynx was seen after 13 weeks of treatment.  In
“the 1.25 mg/m® treatment group, brain cholinesterase levels were
"statistically significantly reduced in most of the females (25%;
p<0.05). No effects were observed in the repeat 0.25 mg/m*
treatment group. The LOEL for systemic toxicity is 0.00116 mg/L
(1.25 mg/m’), based on depressed brain cholinesterase activity in
females. The NOEL was 0.00023 ng/L (0.25 mg/m’).

’



*This subchronio toxicity study isfaoooptabla &
. guideline requirement for a subchronic inhalation stﬁ
rats.

s Signed and dated GLP, Quality Assurance, Data lt
Confidentiality statements were. proVLded. Flagging statements
_were not prov1ded.
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I. MATERIALS AND METHODS T

’ .
A. MATERIALS | I »
. . " . e o E . »
- ERRENTN . )

Description° White powder S
Lot/Batch #: 2DR-293-TSI. - .

. Test Material: Omacide IPBC’ '17 f p;ﬂi”
Purity: >97% ai .

Stability of compound. Expiration date of sample reported to

be September 1994
CAS #: Not provided
Structure:

2. egigle and/or posit;ve cont;gl None_

3. Ieg;_ggimglgz Spec1es. Rat e;
Strain: Sprague Dawley Crl:CD BR-

Age and weight at study initiation' Approximately 6-7 weeks
of age; males 241-334 g, females- '170-239° g -~

Source: Charles River (UK) leited Manston Road Kent,
England

.Hous1ng° Housed in groups of 5 in suspended stainless steel
cages with mesh tops and bottoms. ' Exposures took place
in the same room. After the start of the exposure - ..
period, each group was positioned on an individual cage
battery. Each battery was placed in ‘a separate ventilated
cabinet in the holding area to avoid the: possibility of
inhalation of test substance from the fur of rats 1n
other groups.

Diet: SDS Rat and Mouse #1 Modifled Maintenance Diet :
(Special diet services, Witham Essex, UK), ad ;;Q;tgm

Water: Municipal tap water, ad libltgg

Environmental conditions:
Temperature: 15.5-23.5 C
Relative Humidity: 29-60% (deviations below 40% occurred
on 4 separate occasions as follows: 29% for appfoximately

3

2




1. I

2 Anj.m.l_g_eeigmen;

Animals were weighed and assiqnedvby
the test groups to obtain approximat

*~. body weights. .

TABLE ;;a STUDY DESIGN.,

Target"
COncentration

(mq/m )

(mqlm’)

- Measured
'Concentratlon d”

Air changes'~Data not"provided :
Photopericd: 12-hour light/dar cyc )
Acclimation perlod. 2 weeks" o2t L

B. STUDY DESIGN | | | |
- Init1a1 start' 12/13/93 End' 5/16/94
Repeat of low dose Start. 2/16/94 End- 5/31/94

Table 1 summarizes the, con
. (nominal, measured), the mass median aerodynamic diameter
(MMAD) , geometric standard deviation (GSA); and number of
4rats in each treatment group. I

Rats
N Se

xO_

o

. 0.25%.

0.28¢

’;0;3b4i;§?¥1‘fyi‘n
/f0,2§‘£;0?645A

1.25

1.16 ¢ 0.28

6.69 .+ 2.25

‘ Data obtalned from pages, 26 -28 of‘th@
. Pive animals/group were identified a
for cholinesterase determinations.;,

. Because the aerosol did not contain. a normal distribution,' 
of particle sizes (one population had a,MMAD of 1.55-3.5 '
‘micrometers and one a MMAD of less than 0.5 .micrometers),
size distributions of thls type cannot,be descrlbed by a
single MMAD.
¢ Because the rats orlginally exposed to omacide—at 0.25 mg/m’
were found to have, in fact, been exposed at twice that rate
during weeks 6-8, the low dose portion of the study was

repeated.

3. Ge tion of the test efmos‘h e

chamber

'

"Particle sizet |

tuﬂy report
weatellite

iption of th



R
elutriator/expansion chamber, where it was mixed withva

K Wright dust generator was use p end d
" of dry air. The dust-laden. air was passed,thr

before entering the exposure chamber. Exposure chambers
(stainless steel and glass) with an internal volume of

"approximately 0.75 m’ were fitted with flow meters and' six

)drainage system.ﬂ

;mwright dust. feed operatlng conditions data are founéff,w
- Appendix 3, pages 91 and 92 of the report, and' individ,al

' report, but duration of test material was 60 minutes w1th

(The test material was analyzed by HPLC (Appendix 2, pages ﬁ
45-46 of the report) o

,Iimg‘;g gggilibrium . 4"'."r i

sampling ports. A 3-inch tubular perforated exhaust plenum
was situated at the bottom of the chamber and connected to a

A:,

sample values of test article chamber: atmosphere .
concentrations are found in Appendix 5, pages 96-1;
report._ ,

The time to equillbrlum was not clearly stated in the 7;

F

system air flow of 150 L/mlnute per exppsure period. -

hemistry S *_:: :Fw“»? o %f

Test atmosphere concentration - The chamber nomina
concentrations were calculated from '‘the amount.of 't
substance over the exposure periods and the. total‘ :
through the chambers during those periods, . At.a minimnm of
approxlmately 1, 3, and 5 hours during ea&h 6-hour: exposure,
period (twice for the control exposures), samples of test

- atmosphere were withdrawn at 10 L/minute through-a glass

fiber filter supported in an open-faced filter holder.
Filters were weighed before and after- sampllng and then.
extracted with appropriate solvents f£or- subsequent chemical

- analysis. Results are summarized in Table 1 (ahove), c%;fn \wy"

Particlo size determlnation - Chamber air was withdrawn

 through a Marple 296 cascade impactor at a rate of

2 L/minute. Various impactor stages were used to
fractionate the aerosol particulates according to their
average aerodynamic equivalent particle diameter. The
deposited test article was washed off each stage and - -
analyzed by HPLC according to methods described. in Appendix
2 (page 46) of the report. Data in Table 2 (pages 43-46 of
the report) indicate that the test aerosols did not contain

-a normal distribution of particle sizes. At least two

populations of aerosols were generated, one havxng a median

v
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-with a size less than 6 and 3.5 pm diamete“

. for males and females. Bodyweight

. -with values different from the mode’

'aerodynamic diameter o \between

3.5 um and the other with a med
less than 0.5 um. For this reaso
determination data are summarized

above). The study authors estimated: that
50% median value of 3 um.was applicable to
study." ' \ _ A

r L : VRV

,

weight gains, and body weight, foc dg

treatments unless the data consiste pre omina Rly of ef.;f“'
particular value.  In that case, 'the. pro g o ‘ s

approprlate methods. If significa
found, a.logarithmic transformation wa
more stable variance structure cou
significant heterogeneity was foun
transformation was found), a one-w
was carried out.' If significant -het
was detected, and could not be rem
the Kruskal-Wallis analysis of ran
variance was ‘followed by Studen
for dose related responses, and
followed by Shirley’s Test for

. appropriate, analysis of covariance ul ffor KQV'«

° oos: - SERIRT S £

and for organ weights, and final bod ;eights were ‘used as a 5

covariance to ac¢count for thos: ights t na’ ‘

affected the organ weights. A&t the :
pathologist, Fisher’s Exact Test wa:
incidences of histopathological fin
no objectlons to the statistical pr _
evaluating the data generated in th st

All animals were inspected at least twice a day for signs of
toxicity -and mortality. During exposures, :clinical signs
were recorded either as a group response (all visible
animals responding similarly) or as an'lndiVldal response
(one partlcular rat affected). o _ o )

2. Body weight ' S J‘e.‘ RN




iVEachc- t wa weiqhed weeklyf-beqr

"~ start of exposures and contlnulng thr'ugh the end of the
‘study. . - « &

kS

3. Food consumption .

.

... Food consumptlon for each cage of anlmals was recorded
- weekly, starting one week before the start of.-exposures

‘until the end of the study. ° Mean daily diet® consumption wasi

'calculated as gm food/kg body weight/day

-

jx’j’ ttﬁ-‘ sl ﬂ’;ﬂ;

- The eyes of all rats were examined once prior to the start

. of the. exposures.A The eyes of all Main ‘group rats were also;“
‘,examined once during week 13 of ‘study. Eyes of examined rats
were treated with drops of 0.5%: tropicaimide solution prior A

V‘“to examination._

PN

- ’ B 5

. .
5 P . .,

iBlood\was collected from all Main group rats via the orbital

from all Satelllte group rats during study weeks 2 and 13,

immediately after exposures from 60 animals for hematology.
. and ‘clinical: analyszs. The CHECKED (X) parameters were . -

examined.;,u~ ) S T T

g Bematocrit (HCT) o ‘ ' Leukocyte‘differential count
Hemoglobin (HGB)} - o 4 Mean corpuscular HGB (MCH)
‘Leukocyte count (WBC) ‘ .+ Mean corpusc. HGB conc. (MCHC)
fErythrocyte count (RBC) N X" 1| Mean c¢orpusc. volume (MCV)
Platelet count - ' ‘ Reticulocyte count
Blood clotting measurements ‘ 't Packed cell volume :
(Thromboplastin‘time) ' : T
" (Clotting time): .
’tothrombin time)

IR



ELECTROLYTES

.Calcium
Chloride
Magnesium
Phosphorus
Potassium
Sodium

MW MM

ENZYMES o

X | Alkaline phosphatase (ALK) !
X { Cholinesterase (ChE) :
X | Creatine phosphokinasge

{ Lactic acid dehydrogenase (LDH)
X | Serum alanine aminotranaferase

(also ALT, SGPT)
X | Serum aspartate aminotransferase
- {also AST, SGOT) .

X | Gamma glutamyl transferase (GGT)
Glutamate dehydrogenase ‘

3
s

!

B¢ D¢ 3¢ 54 3¢ B¢ 3¢ 3¢

| Total serum protein (TP) R

Urinalysis was not performed in this study.

- 4

in ggltion, were welghed.

gross pathological examinatlon, and the CHECKED
were collected for histological examlnation. Th&«;‘

Albumin . B A

Blood crentininn

Blood urea nitrogen

Total Cholesterol - v
Globulins - e L
Glucose o I' o
Total bilirubin - ‘ Lo

Triglycerides . ° .
~Serum pnotein alectrcphoreu,

. N oot v . i

B




DIGESTIVE SYSTEM CARDIOVASC?/HEH&T»
X ! Tongue X ! Rortax . 7L %X} Brainx*
X ! salivary glands* X 1 Heart* = ‘1 X. ! periph.nerve*
X ) Esophagus* X ! Bone marrow* = |- . X! spinal cord .
X | stomach* X | Lymph nodeg* {3 levels)*
X ! Duodenum* X 1 Spleen* X | Pituitary»
X | Jejunum* X | Thymus* X Eyea (optic n. )*
X | Ileum* S
X ! Colon* St ’ UROGENITAL , o D S GLANDULAR
X | Rectum* : : o - ] .
XX ! Liver** XX 1 Kidneys** B e 4 Adrenal gland*
' gall bladder* - X | Urinary bladdar* ] x 'l Lracrimal gland
X ! pancreas* XX i Testes*’ 7 - "X iMammary gland -
' XX i Epididymides =, ‘X i Parathyroids***
X i Prostate . X | Thyroids***
- X | seminal vesicle ’ ' o )
RESPIRATORY X !ovaries** :
: . X 1 Uterus* .
X | Trachea+* . : Vagina ., .
X§ gung* ‘ 1 Ureter R — =
X { Pharynx , _ AN EE 9THER
X - 1. % | Bone* g
X i Skeletal muacla*
X { Skin* |
- 1 -X { All gross lesions
R I nnd maanes* R

* Required for subchronic toxicity studies., @ . . -

* Organ welight required in subchronic studies. ' .

.** Organ weight required for non-rodent studies. . '

Following terminal sacrifice, brains of satellite anlmals were
removed, cut in half, and a half brain from each rat- weighed and
deep frozen in dry ice/hexane. Brain ChE was determlned in the
frozen half by the method of Ellman et al. ’

II. RESULTS: . - _ AR B \
'A. Observations - T | “
'1.;ug;;g;i;1ﬁf No unsdheduled7deathé;Werg:rgpdrtedgr

2. Clinical Signs - Red ears, which were considered to be a
non-specific response to a mild irritant, were seen in the
6,25 mg/m* treatment group following exposure on exposure
days 3, 4 and 5. Closed/half-closed eyes were also seen in
high dose rats for the first three exposures only. No other
treatment-related signs of toxicity were reported in this
study.

B. Body weiggtkand weight gain

There were no treatment-related effects on body weight or bodyv
weight ‘'gain reported for this study. Mean body weight gain

9
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values~(g/rat at study weeks 0-4, 4-8, and 8-13) generated in
thie‘study are summarized in Table 2. : .
"TABLE 2. MEAN BODY WEIGHT GAINS (G) OF RATS SUBJECTED TO

‘ INHALATION EXPOSURES TO OMACIDE.* ‘ .

. Cnlculatod by reviewer using data obtained from Table S,
Eagot $2-=53, in the study report.

‘Because the rats originally exposed to omacide at O. 25 mg/m’
_were found to have, in fact, been exposed at twice that rate - t
. during weeks 6—8, the low dose portion of the study was p
repoatod« : V

f

"",fgg o fgggg amption

B . . L ‘ g
* - .

There were no treatment-related effects on food consumption
':eported for this study.,; R

-

.

There were no treatment—related ophthalmoscoplc flndlngs
reported for this study. -

5

After 13 weeks .of exposures, males in all
dose groups except the repeated 0.25 mg/m’ dose group had
".slight (2.8%), but statistically significantly depre551ons

~in mean corpuscular volume. Females in the 6.25 mg/m’ dose
- group had statistically significant changes in mean

- corpuscular hemoglobin concentration (2.3% depressed),
reticulocytes (47% depressed), hematocrit (4.1% increased),-
- and erythrocyte count (4.4% increased). None of these
changes was considered of toxicologic importance.

g;;g; g; cheglst;x - With the exception of males in the
' 6.25 mg/m’ treatment group, males and females in all dose
groups hadyslgnlflcantly (p <0.05) higher (males 10.7-17.5%,



'females 20. 7—39 1%) sérum GPT-1
mg/m’ dose group had significantl 3;
albumin levels. Serum glucose levels in’'t 5 .
mg/m’ dose females were also significanf~y ncreased.

After 13 weeks of treatment, the 6.25 mg/u? dose males had .
depressed mean plasma (26%) and brain (16.8%) cholinesterase
levels, and the 6.25 mg/m’ dose females’ had depressed\mean B
erythrocyte (39%) and brain (26%) cholinesterase ‘levels

ot [roup, females
also had 24.6% depressed brain cholinest rase vels.

'TABLE 3. CHOLINESTERASE ACTIVITY IN MALES AFT*
TREATMENT. e EEE TS

e i e s ""”‘"’*W ” 3 i ; . - ‘. .
L Weeks of - P Exposure. Level (mg[ T R
; Exposure : ' L |

o - o 25/0 25°

2 § o.4sj‘j 0. 46/0 40'f“, -0
13 “6;44:71"A 0.42/0. 42“;£%f‘“

2 | 1.41 | a.3772.83 ]
13 . 1.68 ]. ,1,74/1337y~;
'Brain Cholinesterase Activity'(i'

E 13 .5.77 | s. 02/7 17 i

* pata obtained from Table 9, pages 62-6
report. 2l

» Historical data (page 31 of text) : plasm& o1i]
0.47 %+ 0.21 gymol/mL/minute, RBC cholinestergs
umol/mL/minute, brain chollnesterase 6 31 _
pmol/mL/minute. - . ‘ - ’

‘¢ Because the rats- origlnally exposed to, omacide at 0 25 mq/mﬁ R
were found to have, in fact, been exposed at twice that rate C
during weeks 6-8, the low dose portlon of the study‘was\f

‘repeated. oo

* Statlstically different from control D <0 05.,9i
** Statistically different from control, p <0.01.

;o

711.:f~f{ ef;;ﬂ;fidf’




ﬁF?ABLE 4. CHOLINESTERASE ACTIVITY

OF TREATMENT - 3 A ,
r SO ————— S e e et T e S w.,..,M.«__,,.,«,,._,,s-__.__w e et _———_—,
8 Weeks of ‘ Exposure Level (mg/mﬁ
? Exposure
? XposSure o - 0.25/0.25° | © 1.25 | 6.25

Plasma Cholinesterase Activity (ymol/mL/minute) T
2 | o0.83 | o.79/1.01. |  o0.88. 0.73
“ 1.27 ‘-1-4611'35 1 ,,’1~28~” ~ 1.29"
" RBC. Cholinesterase Activity (umol/mL/minute) | J
' ©1.46 '1.46/1,67 . 1.47 | 0.99%
- 1.90 1.59/1.22 | 1 2.03 | 2.00

- Brain Cholinesterase Activity’ (umol/mL/minute) N
13 |- 6.59 /7:21 av97x | alsrs |

" - e
wiN W
= mm '~‘-~—«--E-~—A~.---é

’,-« -

o Data obtalned from Table 9, paged 62~ 69, in the study S
report.
Historical data (page 31 of text); plasma cholinesterase
'0 47 + 0.21 umol/mL/mlnute, RBC. cholinesterase 2.03 + 0.37
. pmol/mL/minute, braln chollnesterase 6.31 ¢ 1. 209 '
’ymol/mb/minute. ‘ ”
Becauseé the rats orlginally exposed to omacide at 0 25 mg/m’
were found to have, in fact, been- exposed at twice that rate
" during weeks 6-8, the low dose portlcn of the study was -
' repeated. - - :
* Statistically dlfferent from control, p <0 05.

r.w
Urine was not collected durlng this study.

e Sggx;gige and patggl gy‘ Jeﬂ;:;

pa

1. g;ggn_ggiggg - There were no treatment-related effects on
organ weights seen in thls study.u

2. Q;ggg;pggng;ggy - There were no treatment—related gross
’ pathological effects seen in this- study.

3. 'Mig;oscoglc pathology

a) Non—neoplastlc - All rats in the 6.25 mg/n? dose group
(6.7 mg/m’) had epithelial hyperp1a51a in the ventral
region of the larynx and necr081s in. the ventral

» .

c 12



vcartilage of the 1arynx, epithelial hyperplasia of‘th
larynx over the arytenoids (15/15 males and :5/15 .
females); epithelial ulceration in the ventral region of
the larynx (4/15 males and 1/15 females); atrophy of the
submucosal glands of the larynx (3/15 males and 6/15
females); and aggregates of macrophages in the 1ungs
(7/15 males, 2/15 females). e
Aggregates of macrophages in the lungs were also seen in
3/15 males and 3/15 females in the 1.25 mg/m’ dose group
(1.16 mg/m’); 4/15 males and 2/15 females in the 0.25
. mg/m* dose group (0.3 mg/m’); none in the: repeat Q.25 mg/m’
‘dose group; and 4/15 males and 2/15 females in: the S
control group. Rats in the. orlginal 0.25 mg/nP dose group.
“also had epithelial hyperplasia in the ventral region of .
the larynx (4/13 males and 7/13 females) and hecrosis in
the ventral cartilage (2/13 males and 3/13 females). The
replacement group exposed to the 0:25 mg/m’ dose level
- showed no abnormalities of the larynx. One 0.05 mg/m
" dose female had eplthellal hyperp1a51a over. the et BN
arytenolds. . , e - el '_
, ,
b) . Neoplastlc - All rats in the 6 25 mg/uﬁ dose group had
L squamous metap1a51a in the ventral reglon of the 1arynx.

 III. n:scuss:bn

A. js ator’ 1us ns

The investigator proposes a NOEL of 0. 23 mg/n? for thls study
based on an absence of treatment-related toxxcological
findings in all rats in this repeat low dose group (Group 5).
Significant treatment-related toxicological fihdings were seen
in rats in the 1.16 mg/n? dose rats (Group 3) and above.

i

- Al . -
‘B, Rev Discuss B

e

The reviewer ‘concurs with the 1nvestigator s interpretation of‘
the data and conclus1on., T .

Iv. 8STUDY DB!;CIERCIBB
This subchronic toxicity study is acceptable and satisfies the
guldellne requirement for a subchronic inhalation study in the
rat. Minor deficiencies 1n the study are:

The Time to Equlllbrlum (Item B4 above) could not be clearly
- stated.

13
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During tha study1 thé%e were. problems with‘the dust

- generation system (aggregatlon and clogging) in the low" and

high exposure groups. For the low group, the range. of
concentrations was 0.14-0.53 ‘mg/m’; for exposures 1-6 the
mean was 0.167 mg/m®, and for exposures 29-37 (weeks 5-6),
mean concentrations were 0.53 mg/m’. At the high-exposure
level, mean concentration at days 1-6 was 4.55 mg/m’, at
days 16-17 were 1.75 and 1.06 mg/m’; between -exposures 20-

- 31, the mean concentration was 9.58 mg/m*. - The high
excursions did not appear to be correlated with any adverse
. effects, but they are not acceptable. 'In addition, the MMAD
‘could not be determined because there was a bimodal |,
distribution of particle sizes. ‘It was reported that the
test laboratory made every effort to remedy the problem,
including mlcronlzatlon of test matexial.

14




OMACIDE

Study Type: 83-3b; Prenatal Developmental Study with Rangefinding - Rabbits

Work Assignment No. 1-8H/1-8I (MRIDs 43491804/43530205) . = -
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AEPA Reviewer. T. McMahon, Ph.D.
Review Section I, Toxicology Branch II wx,s,
EPA Secondary Reviewer: Y. Ioannou, Ph.D.. MA1Aw;
Review Section. I, Tox1cology Branch iI (7509¢)

DATA EVALUATION RECORb

STUDY TYPE: Prenatal Developmental Study - Rabbit = |
OPPTS Number: 870.3700 - S m_ﬁﬂiﬂﬂi&m&er 583-3h'

DP_BARCODE: 0212159;‘0212150 B _§Q§MI§§12H_QQQE 5481260

- B.C. CODE: 107801 .~ . #OX. CHEM. NO.: None. .
| TEST MATERIAL (PURITY): Omac:Lde (97-98. ai%, IPBC) v |
' §1§Qﬂ1u§ 3-iodo- -propynl butylcarbamate '

CITATION: - Twomey, K. (1994) Omacide (IPBC). Oral (gavage)

‘ - rabbit developmental toxicity study.» Toxicol
Laboratories Limited, Ledbury, Herefordshire,
England. Study Nos.” OLA/20/R .(range-finding) and
OLA/26/R. August, 1994. MRIDsS 43491804 (range- .
finding) and 43530205. Unpublished. f“, -

SPONSOR: Olin Corporation, 91 Shelton Avenue, PO Box 30—9643 ' New'
Haven, CcT 06511

;}

EXECUTIVE SUMMARY : “ : - ~.'-;z“~r‘ B %.,7," S
In a developmental: tox1c1ty study (MRID 43530205), omacide (>97%
-al) was administered to 16-18 femaie New Zealand White rabbits
. per dose by gavage at dose levels of 0, 10, 20 or 40amg/kg/day
from days 7 through 19 of gestation.gn o

i B i
Ry .

Maternal tox1c1ty was evidenced by marked deterioration in
condition resulting in the premature sacrifice (days 15-22 of
. gestation) of one mid-dose and four high-dose females., The “
' prematurely sacrificed animals had exh! ited reduced body weight
gain and food consumption from the start of dosing.’ Although
food consumption during days7-19 was decreased similarly at all
dose levels (26-30%), food efficiency was not significantly
affected during this period. Additionally at the final necropsy,
absolute and relative liver weights of the ‘high-dose does were 7-
- 10% greater than the concurrent controls. The maternal LOEL is -
40 mg/kg/day, based on clinical signs of toxiciﬁy. The maternal
NOEL is 20 mg/kg/day. ' L

In the 40 mg/kg/day dose group, there was a decrease in number of
total live fetuses and live fetuses/dam (6.7 compared to 8.5-8.7
for other groups) that was accompanied by a decrease in
implantations/dam (7.8 compared to 9.2 for controls). Post-
implantation loss was also increased- at the 40 mg/kg/day dose
level vs control. The decrease in total implantations may be



based partly on the increase in preimplantation 1css (which =
occurs before dosing and is not compound related). Sex ratio: (t
male) was higher than the concurrent and historical controls, and
the observed visceral and skeletal changes wére noted mainly in
one fetus in one litter at 10 mg/kg/day or 40 mg/kg/day. There
were no effects on pregnancy outcome, gravid uterus weights, -nor
-any teratogenic findings. Based on the decreased total live
fetuses, live fetuses/dam, and increased post-implantation loss,
the developmental LOEL is determined to be 40 mg/kg/day. The
Developmental NOBL = 20 mg/kg/day.

- #

'The developmentél toxicity study in the rahbit iswclessified |
.acceptable and does satisfy the guideline requirement for a
developmental toxicity study (OPPTS 870 3700; 583-3b) in rabbits.

: Signed and dated GLP, Quallty Assurance, Data
' Confidentiallty, and Flagging statements were prov1ded.

!
i

1 MATERIALS AND METHODS Y «,

AW . ” ‘ ST o

3 . . . s .

1 T.e_ﬂ_ﬁe.!;_z.i@_l Omacide

Description' Technical, off*whlte coarse powder, \
formulations in 1% aqueous methylcellulose wvere stable
for 8 days at 4 C. ‘ . , )

'Lot/Batch #: 2DR-293-TSI ’ Lo .

. Purity:. 97-98% ai

CAS #: 55406-53-6

- Structure:

H y
x’c‘\/,ugTr,o\\/,c
o

2. Vehicle: 1% aqueous.methYIcellulosé

3. ggg;_gnigg;_. .Species: Rabblts
‘Strain: New Zealand White

Age at mating: 4 months
" Weight at mating: 3-4 kg
Source: Interfauna U.K. Limited, Huntlngdon, Camhridgeshire
Housing: Grid-bottomed metal cages’
Diet: SQC Rabbit Standard, ad libitum
Water' Tap water, ad 11b1tum

Y



Environmental conditions: RS N
Temperature: 15-22 C : , ' e e e T e
‘Humidity: 30-61%. : AT
Air changes: 16/hour RERI e T
Photoperiod: 12 hours dark/12 hours light
Acclimation period: 5-6 days

B. PROCEDURES AND STUDY DESIGN

1. In life dates - Start: 11/29/93  End: 12/20/93

2.

Mating:Mating occurred at the supplier’s premises. For
mating, each female was observed to copulate with one male
and then given an injection of chorionic gonadotrophin. The ’
day of mating was considered day 0 of pregnancy. = ' :

Animal Assignment: Animals were assignéd_ﬁo‘dOSe'groups as ‘
indicated in Table 1. Assignments were based on body . .
weight. : : . : o

TABLE 1. ANIMAL ASSIGNMENT. =

(mg/kg/day) |

Control
Low (LDT) | 10
;Hma (mpr) | 20 - o
Hnigh pr) | 40 _ |-

Dose selection rationale Rt

In a range-finding study (MRID 43491804)-, omacide was

administered orally to groups of 5 female rabbits each aﬁ~o,f"

10, 25, 75, or 100 mg/kg/day in 1% aqueous methylcellulose. -
The test solutions were administered at a volume of 2 ml/kg

"on days 7 through 19 of gestation, inclusive. Individual

doses were adjusted daily to body weight. Clinjcal = -
observations, maternal body weight, and food cohsumption

data were recorded.” One female treated at "10 mg/kg/day died'“
within 5 days of the start of dosing due apparently to poor

dosing technique. Females found dead or sacrificed

prematurely were necropsied immediately. 'On day 28 of

gestation, the remaining females were sacrificed and gross
necropsy was performed. The uteri and ovaries were examined
to determine the status of each conceptus,  including the .
number and distribution of implantations, resorptions, -and
live or dead fetuses. The liver and gravid uterus weights
and the number of corpora lutea were also recorded. Live

S

 ,‘12;7{§f«'



fetuses were weighed sexed,‘and examined for external‘ -
abnormalities. The following were sacrificed and necropsied

~prematurely because of treatment-related reduced maternal

body weight gain and food consumption: two females treated
at 25 mg/kg/day (days 18 and 25 of pregnancy), three does
treated at 75 mg/kg/day (days 18 of pregnancy), and all the
females treated at 100 mg/kg/day (days 15 or 16 of
pregnancy). The reduction in maternal body weight gain and
decrease .in food consumptlon was different (p <0.05 or 0.01)
from the controls in females dosed at 75 or 100 mg/kg/day.
Abnormalities of the liver and gastrointestinal tract were
observed at necropsy (premature or final sacrlfice) of
animals dosed at 25, 75, or 100 mg/kg/day.

ks

There were no maternal effects observed in does dosed at 10

. mg/kg/day. There were no dose related effects on fetal ‘

parameters.t

Based upon the results of this range-findlng study and an
additional preliminary developmental toxicity study (not
submitted), 40 mg/kg/day was selected as a high dose for the '
subsequent full developmental toxicity study in rabbits.

.Low= and mid-dose levels chosen were 10 and 20 mg/kg/day,

respectively.ﬁ
eparation and analys

Test formulations were prepared tw1ce by mixing appropriate

. amounts of the test substance with 1% aqueous

methylcellulose and stored in the dark in brown\glass

"bottles at 4 C. Prior to the start of the study,

homogeneity was tested in samples taken from each of three

levels (top, mlddle, and bottom) of test formulations
‘prepared at low (1.0 mg/ml) and high (100 mg/ml) -
concentrations in 1% aqueous methylcellulose. Further

- samples were assayed after 1, 2, 4, and 8 days storage at 4

C to determine stability of the test substance.
Concentration analyses of each test formulation ‘were

. performed on the days of preparation.,

‘Homogeneity Analysis: 90-110%
Stability Analysis: 91-110% . )
Concentration Analysis: 90-101%

The analytical data indicated that the mixing procedure was
adequate and that the variance between nominal and actual
dosage to the study anlmalsﬁwas acceptable.

6. Dosage administration



All doses were admlnistered once: daily by gavage, on S
gestation days 7 through 19, in a volume of 2 ml/kg of body
weight. Dosing was based on the most recent body weight
- determination. .

C. OBSERVATIONS

'D. DATA ANALYSIS - | T

1. Maternal Observations and Evaluations

From day 3 of gestatlon, all animals were checked daily for
mortality or clinical signs. Body weights were recorded on
days 0, 3 to 19, and on days 22, 25, and 28 of gestation.
Food consumption data were recorded for days 3-7, every two
days until day 27, and on day 28 of gestation. Six does
were sacrificed prematurely (between days 15 and 27 of '
gestation), the other females were sacrificed on day 28 of
gestation. Thoracic and abdominal cavities were opened, the .
" major organs were examined, and/macroscoplc abnormalities
were removed and fixed in formaldehyde. 'A urinalysis to
detect blood proteins was performed on four of the females
prematurely sacrificed. For females sacrificed on schedule
the following were performed: the weight of the whole body, .
" liver, and gravid uterus was recorded, and pregnancy status,
number of corpora lutea, and number and distribution of
implantation sites were noted. The implantations were
" classified as early or late resorptions, and dead or live
fetuses. '

2. Fet: va ons

" Each fetus was removed and examined for external -
abnormalities. They were then killed by*i.p.,sodium - ;
pentobarbital. Each fetus .was weughed then briefly fixed in
alcohol. Later the same day, fetuses were skinned,
dissected, the viscera examlned and sex determlned by
inspection of the internal genltalla. Fetuses were

. eviscerated prior to processing and staining with Alizarln
‘red S for skeletal evaluation. Fetal findings were
classified as variations or abnormalities (major or minor)

-All skeletal specimens were stored in aqueous giycerol with
thymol to prevent fungal growth.

1. Statistical analyses

Data were subjected to analysis of variance or Kruskal- -
Wallis test. Where significance was achieved, the data were
subjected to Dunnett’s t-test (p<0.01 or <0.05) or Dunn’s
multiple comparison test (p<0.001, <0.01, or <0.0S5).

(= ]



II.

A. MATERNAL TOXICITY LR e

1.

fecal output was observed in the mid~dose ‘and -]

Pre-implantatlon and post~1mp1antation loss indices were
calculated from cesarean section records of ‘animals in the

study. The pre-implantation loss (%) index was calculated
as:

(# corpora lutea - # implanfation sitec)]#‘ccrpora lutea x 100
The poSt-implantation loss (%) index was calculated as:
(# implantation sites - # live fotuseg)/fhlmplantation‘cltcl‘g 100

Hissg;igel_ggn;rgllgezeu

&

females) were provided to allow for comparisons with
concurrent controls (Appendlx 16, ‘page 119 of the report)

RESULTS

1

Mortality and Clinical Obse:vggigﬁgjgvfrfg

One mid-dose and four high-dose females were. sacrificed

during days .15 through 22 of gestation because of

deteriorating condition. One control female ahnrted on day

27 of gestation; necropsy revealed perivagiﬁal ‘blood
staining and hemorrhage of the left uterine horn. Reduced
igh~-dose "
animals. Red discharge around the vagina .and red stainlng
on the tray liner were observed in one control and ‘one mid-
dose female on days 19 and 23 of gestation. Brown perianal
fur stalnlng and gelatinous feces’ on the tray liner were

- observed in one low-dose female on. day 27 ‘of gestation.

O L

Body Weight - R

’Body weight gain data for anlmals that surv;ved to day 28_

and were pregnant are summarized in Table 2. The one.
female from the mid-dose group and the four females from the
high-dose that were sacrificed prematurely had exhibited .
treatment-related body weight loss from the onset of dosing.
At the start of dosing, the mean body weights of all treated
groups were lower than the controls, the differences were
significant (p <0.05) in the low~ and high-dose groups; the

Historical control data (February, 1990~May, 1993, 267 mated

differences were attributed to the exclusion of non-pregnant -

females and females that had been sacrificed before day 28.
During the dosing period (days 7-19), the mean body weight



qain'Qortthé three tre
of the controls;

of the test material.
19-28), the mean body weight gain for the three treatment
groups was approximately 105-138% of the controls. o

atment gr
this was attribu

TABLE 2. MATERNAL BODY WEIGHT GAIN (KG).*

M.WMWH_.,
i

Sy LR e e
groups was approximately 71-73%
ted to the irritant nature -
During the post-dosing period (days -

Dose in mg/kg/day (# of Does) -

. -a0(12y

-Days 19-28

.

0.21 £ 0.06 .

- - ;N

' Data obtained from Table 2, page 28, in ﬁhe‘s;udy report. Data on
animals that were sacrificed

excluded by the authors.

* 'Significantly different from controls, p <0.05.

 The five females sacrificed between days 15 and 22 of -

’ 0022 t 0.11

=

| Interval 0 (12) 10.(13) 20 (12)
e o ——— e e e e
| Pretreatment: 0.07 + 0.11 | 0.06 ¢ 0.06 t 0.08 | 0.06 ¥0.11 §
~ Days 0-7 ‘ o I
| Treatment: | 0.05 + 0.03 | 0.00 ¢ 0.04* £ 0.03 | 0.00 £ 0.06*
) Days 7-8 - . - . : ' . . .
| Treatment: 0.07 £ 0.05 | 0.06 + 0.04 £ 0.05 | 0.04 £ 0.07. |
Days 7-9 R ‘ oo ]
| Treatment: 0.08 £ 0.05 | 0.07 + 0.06 | + 0.10 | 0.07 + 0.10
‘ Days 10-13. : . - . : ' S
| Treatment: .. ]:0.02 £ 0.06 | 0.03 £ 0.05 't 0.14 | 0.04 £ 0.05 - .
.Days 16-19 » | ) o | IR
.} Treatment: - 0.34 + 0.08 | 0.25 £ 0.05 t+ 0.14 | 0.24 ¢ 0.16 |
’ Days 7-19 AR c L e
| Posttreatment: 0.25 ¢ 0.10

10,29 £ 0.11

T A N e o |

prior;toAday 28 or. were not pregnant were

~ e
N

F L
o

gestation had exhibited decreased food consumption from the

onset of dosing.

During days 3-7 (pretreatment interval),

-“food consumption was 93-98% of the controls in‘all treated

groups (excluding all prematurely sacrificed animals). - Food

- consumption by the mid- and high-dose groups was reduced

further during dosing (days 7-19) and was only approximately

73-76% of control (p <0.01 or <0.05) during days 11-15 of
gestation. Although body weight gain was -decreased by 26%,
26%, and 30% at the low, mid, and high dose respectively

during the treatment period (days 7-19), food efficiency waé-

not significantly affected (5.3, 4.1, 5.0, and 4.9 for te.
control, low dose, mid dose, ‘and high.dose, respectively).

o 8

¥
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Food consumption by the low-dose group was approximately 86
of the controls (nonsignificant) throughout the dosing
period. During days 19-25 and 25-28 (post-treatment
interval), food consumption was similar to the controls in
the 10 and 20 .mg/kg/day groups, but increased by 13% and 21%*
in the high-dose group in the two tlme periods,-
respectlvely.

Gross Pa tholoqgy

Four high-dose females were sacriflced prior to the

- scheduled sacrifice on day 28 of gestation, at necropsy,

liver mottllng/pallor, reddened/ulcerated stomach" mucosa, "
blood/blood proteins in the urine, and fluid intestinal -~

. tract contents were observed. At necropsy of the ‘one mid-

‘ ggsa;ggg §ect;on Data

dose female prematurely sacrificed, blood/blood proteins in-
the urine as well as reddened stomach mucosa with raised
white areas were observed. These findings were. judged to be -
treatment-related. The llver weights of 3/4 'of the high-
dose animals sacrificed early were 20-30% lower than the =
mean. weight in controls, but’ the liver-to-body weight ratioS'
were similar to controls. - ; Q ’
At the scheduled sacrlfice (day 28 of gestation), the mean
absolute and relative liver weights were 7-10% greater in
the high-dose does as compared to the controls; these
findings were not statistically significant, but were judged
to be treatment-related. No treatment-related findinge were-,
detected in the low- or mld-dose anlmals..“’= RPN e

oo

- .

- Cesarean section data for pregnant fenales at theﬂacheduléd;

necropsy on day 28 of gestation are summarized in Table: 3. ;
The pregnancy rate was ‘lower than normal, but was not T
different between the groups and it was within range of the-

historical means. In the high-dose does the: -following ‘were

observed: the corpora lutea/dam was 86% of the. concurrent

 controls and was slightly below the range of historical’

control group means; there was a decrease in number of. live’gi
fetuses/dam (78% of .the controls) that was. accompanied by a.
decrease in implantations/dam (85% of controls);  The number -
of viable fetuses was within the range of historical control .
group means and the decrease in implantations may be - | ‘
partially contributed to by preimplantation loss (which

occurs before dosing and not compound related).- The sex -
ratio (% male) in the high-dose group was-higher than the
concurrent controls and slightly higher than the historical
control range. There were no treatment-related effects
observed in postimplantation loss or mean pup weights in the
high~dose group )
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No treatment-relat
mid-dose animals.

) TABLE 3. CESAREAN SECTI

Observation

ed findings were detected in the
ON OBSERVATIONS. * -

10 | . i

# Animals Pregnant
" Pregnancy Rate (%)

| # Nonpregnant

{ Maternal Wastage
# Died (pregnant/nonpregnant)
# Aborted o
# Premature Deliveries

| Total # Corpora Lutea
Corpora Lutez/Dam

{ Total # Implantations -
| Implantations/Dam

| Total # Litters

| Total # Live Fetuses
| Live Fetuses/Dam

| Total # Dead Fetuses

 Total # Resorptions®
| Resorptions/Dam

- Earlly

Late

Mean Feul‘ Weight (g) Males
| Mean Fetal Weight (g) Females

- Sex Ratio (% Male)

 Preimplantation Loss (mn. litter®)

Postimphhtﬁnlm(nn.lim't%) 4 - ]

Data wefc'obtained from Tablésfsvand 5} pagé 31-32, and
Appendices 8 and 9, pages 66-73, in the study report.
‘One female from mid-dose, and 4 females from high-dose

93 - | 56 .|

,

groups were sacrificed prematurely.due to deterioratinq

condition.

No litters with total resorptions~w§rerréported.=~




Fetal examinations included external and visceral observations
at necropsy and skeletal findings. ' The study report )
classified fetal findings as variations or malformations
(major or minor) and provided a summary incidence of the
number of fetuses and mean percent affected in each evaluation
~category. Noteworthy visceral and skeletal findings are
summarized in Tables 4a and 4b.

1. External and Visceral Examination

There were 3 low-dose fetuses (3 11tters) and 1 high-dose |

- fetus with major abnormalltles of the heart, ‘brain, lungs,

eyes, and head; the data are summarized in Table 4a. Minor

Zabnormalitles were detected in the controls and all treated

groups and included two low-dose runted fetuses and one
high-dose fetus with a kinked tail tip. Due to the low

. incidences and the lack of any apparent dose response, the

external and visceral abnormalities and varlants were not

~attributed to treatment with omacide.

'§§glg§a; Examination - R For

: }
There were 3 low-dose (3 litters) and\z hlgh-dose (2
litters) fetuses with major skeletal abnormalities of the
skull, vertebrae, and ribs; the findings are summarized in

' Table 4b. . Minor abnormalities were detected in the controls
. and all treated groups and included incomplete ossification

‘of the ribs, clubbed, bifurcated, or floating ribs, as well

as incomplete osslficatlon of the frontals, parietals, and

" interparietals. The total nudfiber of minor abnormalities

were detected as follows; 17 control fetuses (10 litters),-
26 low-dose fetuses (13 litters), 21 mid-dose fetuses (9

low incidences and the lack of any apparent dose response,
the skeletal abnormalities and variants were not attributed
to treatment w1th ‘omacide. .

-litters), and 15 high-dose fetuses (8 litters). Due to the - '



'OMACIDE

| TABLE 4a. EXTERNAL AND VISCERAL FETAL ossxﬁvATisz A&ﬂﬂb&k@?éy‘ég, -

1 Observations

103 (12)

;H#Fetuses(litters) examined

f #Fetuses(litters) affected 0 (0) -3 (3)

; Head: short 0 (0) 1(1.1)

j Frontal region: Short 0 (0) Hi (1.1)

§ Frontal region: Bulgigg 0 (0) i (1.1)

i Jaw, upper: Cleft 0 (0) 0 {0) ‘

| Eye, uni- or bilateral: 0 (0) 0 (0)

| Microphthalmia . o i

; Encephaly 0 (0) . .0 (0)

| Hydrocephaly . 0 (0) 1l (1.1)
Brain: No organized tissue 0 (0) 0 (0)

i structure

(0) 1 (1.1)

Brain: Reduced tissue 0
Nose: Short 0 (0) 0 (0)
| Cleft palate ‘ 0 (0) 0 (0)
; ﬁohth: Asymmetric opening 0 (0) 1 (1.0}" B
; Interrupted aortic arch 0(0) | 1 (0;3)"*
| Aortic arch: Constricted 0(0) J-1¢a.1n
Heart: Mis-shapen (in 0 :

(0) | 1 (0.8)
i presence of other vessel o R .o
| abnormalities)

| Lung, one or more lobes: 0 (0) 1 (0.8) -
: Hypoplastic ‘

* Number of fetuses (mean %); Mean %=sum of % of affectad fet.uses -
per litter/number of litters. Data obtained from Table 8, ..
pages 34-35, in the study report. All abnormalities were
categorized as major by study author. - - 1 ‘



TABLE 4B. FETAL SKELETAL EXAMINATI'oﬁs.? e LT e

g Dose (mg/kg/day) f
! Observations ; _ ;
B ‘ : 0 __10 20 a0 |
| # Fetuses(litters) examined | 103 112) | 110 a3 | 104 (1) | e0 (12) |
% # Fetuaea(litters) affécted "0 (0) 3 (3) 0 (0) 2 (2)
| " SKULL i
; Parietal: Absent 0 (0) 0 (O; "0 (o)“ 1 (1.7)
é Interparietal: Absent 0 (0)5 O,(Oj 0(0) - | 1.7
Occipital: Absent 0 (0) . | o (0) 0¢0) | 1 d.n
f Palatine, median line of 0 (0) | 1(1.1) 0 QUi‘,‘ 0 (0) ;
; ossification: Absent , , i o : |
Ni Incisors, upper: Absent 0 (0 | 1 (1.1). 0 (6) 1 o0 (0)
; Premaxilla: Short 0‘(0)  -1 (1.15, 0 (0) l 1 (1.7)‘
% Nasal: Single bone 0 (0) 1 i;(l;i)i‘ 0 (0) 0 (0y
i Frontal: - Single bone 0 (0) 1 (1.1) 0- (0) [ (d)h
; Premaxilla: Mis-shapen 0. | o (o) -0 (0) 1 (1.7)
§ Nasal: uia-ahapen 0 (0) 1 (1.1) 0 (051 - O’(O)
é Frontal: Mis-shapen 0 (0) 1 (1;1)  Oylbj B (1 7) |
i‘Jggalz Malformed :»0 0y | 1;(1.03.* 0 (O)f‘ “x o (0),' f
.é‘uﬁhdiblé: Malformed 0 (0) 1¢1.0) | 0 | - ‘0 (0)
| huditory malleus: Malformed | 0 (0) T 1 (1.0) L 0.(0) | -0 (0)
- [ palatines clett 0@ | o o0y 4117y
, L ' 'VERTEBRAE AND RIBS i - |
.i Scoliosis . - 1 o0 f-1¢.8 | o 0 |- 0 0 -
| one or more: Major fusion =0 (0) |1 (0.8 0 (o) .| 1 _(1.7) |
b i STERNEBRA ' "
éWOne or more: uajor _fusion 1 o)

o8 Numbar of fetuses (mean %); Mean %ssum of % of affected fetuses
_ per litter/number of litters. Data obtained from Table 7, page
‘33, and Appendix 9, pages 36-40, in the study report. All
abnormalities were categorlzed as major by the study '
author. : ‘ ‘

13



. OMACIDE -

III.

A.

DISCUSSION:
INVESTIGATORS’ CONCLUSIONS

The study report concluded that oral administration of -
omacide at 20 and 40 mg/kg/day to pregnant rabbits during
organogenesis was associated with marked deterioration  in
condition resulting in the premature sacrifice (prior to 28
days of gestation) of four high-dose, and one mid-dose :
female. 'The prematurely sacrificed animals. had exhibited
reduced body weight gain and food consumption. from\the start

~.of dosing and at necropsy were found to have

reddened/ulcerated stomach mucosa. The absolute and

. relative liver weights of the high-dose females sacrificed

at 28 days of gestation were higher than the controls but

this finding was not statistically significant. 'There was .

also an increase in pre- and post-lmplantations and .-
decreased fetal weight in the high-dose females but no
evidence of developmental adverse effects. Oral
administration of omacide at 10 mg/kg/day produced minimal
reductions in food consumption and body weight gain; these

findings were judged to be related to the irritant nature of

omacide upon administration. Dosing at 10 mg/kg/day ;
produced no maternal adverse effects and dosing at 20 .
mg/kq/day produced no developmental adverse effects.

. ’'S DIS ON . - “

P

Following oral administration of the test substance,
omacide (97% ai) to pregnant rabbits on days. 7-19 of

- gestation, maternal tox1city was observed as evidenced by
marked deterioration in condition resulting in' the.
premature sacrifice of one mid-dose and’ four<high-dosa
females. The prematurely sacrificed animals had -
exhibited reduced body weight gain and food consumption
from the start of dosing. Food efflciency was unaffected
during days 7-19 of the study (period of treatment). -
Additionally, the absolute and relative liver wWweights. of
the high-dose does sacrificed at 28 &ays gestation were
" higher relatlve to the controls.

lhtornal LOEL = 40 mg/kg/day -
Maternal NOEL = 20 mg/kg/day

2. MENTAL TOXICITY: S .

a. Cesarean Section Data: In the 40 mg/kg/day females
there was a decrease in number of live fetuses/dam (6.7 -
compared to 8.5-8.7 for other qroups) that was

14 | - “\’ ‘ ol 3 3 .I‘ o




"OMACIDE

; Developmenta! Study oims;m.sm

accompanled by a decrease in implantations/dam (7. 8
compared to 9.2 for controls). The decrease in total
implantations may be partially contributed to by
preimplantation loss (which occurs before dosing and
not compourid related). However, an increase in post-
implantation loss was also observed at 40 mg/kg/day.

Altered Growth: No compound-related effects were
observed.

- Developmental Varlation5° There were major skeletal

abnormalities of the skull, vertebrae, and ribs in the
low-dose (10 mg/kg/day) and high-dose (40 mg/kg/day)
fetuses. However, most of the changes were due to one
fetus in one litter at 10 and 40 mg/kg/day each. Due
to the low incidences and the lack of any apparent dose
response, the skeletal abnormalities and variants were

' not attributed to treatment with omacide.

Malformatlon5° a small number of abnormallties and
variants of the heart, brain, lungs, eyes, and head
were noted in the control and treated groups but were
not attributed to treatment with omacide. -
Based on the decreased total live fetuses, live
fetuses/dam, and increased post-implantation loss, the

" developmental LOEL is determined to-be 40 mg/kg/day.
. The Developmental NOEL = 20 mg/kg/day. ‘

v, STUDY

DEFICIENCIES

-

The developmental tox1c1ty study in the rabblt is classified
acceptable and does satisfy the guideline requirement for a
developmental toxicity study {OPPTS 870. 3700, 583~3b} in
rabbits. _ e

15
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OMACIDE

Study Type: N/A; 2-Week Repeat Dose Inhalation Toxicity Study lin Rats

- Work A551gnment No. 1-8B (MRID 43530213)
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Health Effects Division
Office of Pesticide Programs

U.S. Environmental Protection Agency -

- Primary Reviewer:

- Mike Norvell, Ph.D.
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Quality Assurance:

1921 Jefferson Davis Highway
Arlington, VA 22202 Lo
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Rockville, MD 20850-3268 e

Signature: __M ke, Mruwell:

Date: - 3!&2[1& ,
Signature: Jf mﬁ(,ﬂ&w

Date: ETIEYi Pl

Signature: ‘
‘Date:  _~/z2/5¢

| Signaturé:. /@4/((

Date: 3/ /z/ @’ /

Dlsclalmer

This Data’ Evaluation Report may have been altered by the Health Effects Division

. A subsequent to 51gmng by Dynamac Corporation personnel.



oy
. O“ACIDB"

EPA Reviewer. T, McMahon, Ph.D. o i
Review Section I, Toxicology Branch II (7
EPA Secondary Rev1ewer' Y. Ioannou, Ph.D,
- Review Section I, Toxicology Branch II

DATA EVALUATION RECORD

STUDY TYPE: Two-Week Inhalation Toxicity Rat

OPPTS Number: None QEE._.Bii_LLne_Emb_er None"'
DP_BARCODE: D212165 o W.gm 5481260 -
P.C. CODE: 107801 - TOX. CHEM. .NO.: None.
TEST MATERIAL (PURITY): Omacide (97-98% ai) TR

SYNONYMS: IPBC; 3-1odo-2-propyn1 butylcarbamate‘ T

CITATION: Kenny, T.J. (1994) Omaeide IPBC. 2-Week repeat L
‘ dose inhalation toxicity" study in rats,  Huntingdon
Research Center Ltd., Huntingdon, Cambridgeshire,‘
PE18 6ES, England. Laboratory Project Numbex FXC
6/932373. December 8, 1994. MRIQ 43530213
Unpublished. S

P

~ - SPONSOR: 0lin Corporation, 91 Shelton Avenue, Po Box 30»9643, New
Haven, CT 06511 e .

- v . N . { ‘”.‘.'

-In an inhalation toxicity study (MRID 43530213), omacide (3~iodo~‘~
2-propyl-butylcarbamate; >97% ai) was administered to 5 - ' \

- rats/sex/dose by whole-body exposure at nominal concentrations off

0, 12, 40, or 80 mg/m® (actual concentrations 0, 4, 10, .38 and 67

mg/m’, respectively; 0, 0.004, 0.01, O. 038 and 0.067 mg/L, - :

respectively) for 6 hours per day. Rats-in the 0, 4, and‘lz

mg/m’ treatment groups were exposed 5 days per weeék for 2 - P

consecutive weeks; exposure of rats in the 40 or 89 mg?n? groups

was terminated after 3 days because of the severity of " fhe toxic

reactions. v . S

In the 80 ng/mw’ dose group, mortality occurred (4/10), both sexes:
exhibited clinical signs of toxicity during exposure\{agitated
grooming of snout, half or fully closed eyes, licking ‘inside of
mouth, gasping and rubbing chin on the grid mesh floor) and after
exposure (noisy respiration; sneezing; .gasping; brown staining
around snout, jaws and forepaws; red ears; red limbs; and '
discharges from the snout/nostrils). There was marked bodyweight -
losses, and reduced food and water consumption. Rats that died
exhibited high incidences of lung congestion, and all rats-in

this group had gaseous distention and minimal contents of the .

 gastrointestinal tract. In the 40 mg/m’. dose group, mortality

occurred (one female), both sexes exhibited clinical signs of



“’owunns

toxicity during exposure and after exposure that were similar to’
those at the higher dose.  There was significantly reduced - -
bodyweight gain, and reduced food and water consumption in males.
For humane reasons, all surviving rats in the 80 and 40 ng/m?
dose groups were sacrificed after the third exposure. 1In the
group exposed at 12 ng/m?, agitated grooming, half closed eyes,
noisy respiration, and brown staining around the snout and jaws
were observed. Weight gain was decreased significantly in both
sexes. After 2 weeks of exposure, males had increased liver
weights; both sexes exhibited high incidences of gaseous
distention and minimal contents of the cecum; and both sexes
“exhibited histolopathologic lesions of the respiratory system
(epithelial hyperplasia of the ventral region of the larynx,
squamous metaplasia in the ventrolateral region of the larynx
accompanied by necrosis of the underlying cartilage). In the -
group exposed at -4 mng/m®, both sexes exhibited the same
histopathologic lesions described above, but clinical signs were
absent. The LOEL is 4.0 mg/n? based on the occurrence of
_ histopathologic lesions of ‘the larynx. A NOEL was4not
‘eatablished. -~ . B .

This toxicity study prov1des supplemental data, but was not
conducted according to Subdivision F guidelines. It can be used
as a pilot range-finding study. )

:+ Signed and dated GLP, Quality Assurance, Data
Confidentiality statements were provided. Flagging statements
were not provided‘ ; . C

| 14;"iua'1"fzn:tn,‘s 'AND METHODS
‘A. MATERIALS |
1. Test Material: Omacide
Description: White powder
' Lot/Batch #: 2DR-293-TSI
- Purity: >97% ai :
Stability ‘of compound: Expiratlon date of sample reported to

be September 1994
CAS #: Not provided

x Structure:
2
H =
“ ‘H.c‘\/,N\Tr,o\\/,c
; o
2. Vehicle and/or positive control: None

3. .Test animals: Species: Rat

NS
~
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Strain. Sprague Dawley CD d ' '
‘Age and weight at study initiation: Approximately 6 weeks of
' age; males 277-388 g, females 181-222 g -
Source: Charles River (UK) Limited Manston Road, Kent,~
England
Housing: Housed in groups of five in suspended stainless
steel cages with mesh tops and bottoms. Exposures took
place in an adjacent room. After each exposure, each
group was placed in a separate ventilated cabinet in a
holding area to avoid cross contamination by test
material that may have been dislodged from the fur.
Diet: SDS Rat and Mouse #1 sQC Modified Maintenance Diet, ad
libitum (Special diet services, Witham Essex, UK) ,
Water: municipal tap water, ad ;ig;;gm o o : S
Environmental conditions: ‘ ' L
Temperature: 17.5-23.5 C S ’
Relative Humidity: 33-60%
Air changes: Data not provided : :
'Photoperiod: 12 hours light/dark cycle n . ,
Acclimation perlod. 1 day . T

B. STUDY DESIGN

1. In life dates - Start: 6/28/93 ' End: 7/12/93 PRETE S

anim_al_s_es_igzx__en; I

Animals were weighed and a551gned to the test groups in
Table 1 using a computer program to obtain approximately
equalized group mean body welghts at study 1n1t1ation.w

- -t
[
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- TABLE '1: STUDY DESIGN.®

Nomiﬁal
. Conc.
(mg/m?)

Measured
Conc.

(mg/m?).

Aﬁimals

1 per sex |

* Dpata obtained from page 9 in the study report. An additional
group of 5 rats/sex was retained as potential replacements for

test group rats prior to the start of exposures. Reserve
animals were removed from the study after the start of
exposures. -

Test atmosphere -concentration:

A Wright dust generator was used to suspend dust inwe'stream

of dry air. The dust laden air was passed through a narrow

bore jet into an exhaust nozzle with a baffle ‘and- into an
elutriator/expansion chamber where it was mikxed with air
before entering the exposure chambér. Expcsure chambers -
(stainless steel and glass) with an internal volume of

approximately 0.5 m® were fitted with flow meters and six

sampling ports. ‘A 3-inch tubular perforated exhaust plenum

was situated at the bottom of the chamber and connected to a

.drainage system.

IO ! i]ll '] )

The time to equillbrlum was not clearly stated in the study

report.

,'gnglytiga; Chemist;y

Vo

\n

The test material was analyzed by HPLC (Appendlx 2, _pages 56 57

of the report).

The chamber nominal

concentrations were calculated from the amount of test
substance over the exposure periods and the total air flow

K%
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-thrcugﬁ the chambers'during those periods. Af\a‘minimum of

approximately 1, 3, and 5 hours during each 6-hour exposure.
period (twice for the control exposures), samples of test

- atmosphere were withdrawn at 10 L/minute through a glass fiber

filter supported in an open-faced filter holder. Filters were
weighed before and after sampling and then extracted with
appropriate solvents for subsequent chemical analysis. Results
are presented in Table 1 (above). ‘ ‘

Ay

Particle size determination: Chamber air was withdrawn through

a Marple 296 cascade impactor at a rate of 2 L/minute. Various
impactor stages used to fractionate the aerosol particulates
according to .their average aerodynamic equivalent particle

~diameter. "The deposited test article was washed off each stage

and analyzed by HPLC according to methods described in Appendix
2 (page 46) of the report. Particle size data are summarized in
Table 1 (above). . : ‘ :

Statistics ;
The analyses were carried out separately for malés and females

using the individual animal as the experimental unit.
Bodyweight data were analyzed using weight gains and organ

~ weights were analyzed by ANOVA with final body weights as -

covariate. Fisher’s Exact Test (for detecting general

differences between differences) and Mantel’s Test (for

detecting dose-related trends) were utilized when the data

. consisted predominantly of one particular value (frequency of

‘mode> 75%). .Bartlett’s test was used to test for homogeneity -

of variance between treatments. If significant heterogeneity
was found, a logarithmic transformation was tried to see if a .

:',more stable variance structure€ could be obtained. If no -

significant heterogeneity was found (or if a satisfactory
transformation was found), a one-way analysis of variance was
carried out. ' If significant heterogeneity of variance was
detected, .and could not be removed by a transformation, the

Kruskal-Wallis analysis of ranks was used. Student’s<’t’ and

~William’s tests for dose related responses followed ANOVA and
‘* the Kruskal-Wallis analyses were followed by Shirley’s Test for

non-parametric data. .

C~'EEI§QD§

1.

. b V N ‘ ) - . _

Animals were inspected twice daily for signs of toxicity and

- mortality. During exposure, clinical signs were recorded as a

group response where all or a majority of animals appeared to
be responding similarly. Responses were recorded individually
where one particular rat was affected. V o < ‘

2
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Animals were welghed daily throughout the study, beginning‘one .
week prior to the first exposure.

Food consumption for each cage of animals was recorded daily
and mean dally diet consumption was calculated.

Water consumption in ‘each cage of rats was recorded daily
throughout the study, beginning one week before the first
exposures. . o R

5

~All animals that died and those sacrificed on schedule were ‘;f

subject to gross pathological examination and the CHECKED (X)
tissues were collected for histological examlnation. The (XX)
organs, in addition, were weighed. :

4 g . . . . v

-
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% DIGESTIVE SYSTEM .} CARDIOVASC. /HEMAT. NEUROLOGIC - :
| . ]
| X ! Tongue : X ! Aorta* , | XX | Brain** | §
i X | salivary glands* X' ! Heart* » X ! Periph.nerve* %
Esophagus* X ! Bone marrow* 1 spinal cord i
‘Stomach# X ! Lymph nodes* ‘ (3 levels)* i
Duodenum* X | Spleen* : X | Pituitary* '
, " Jejunum# X | Thymus* X | Eyes '(optic n.)* ?
i Ileum* ! . §
| Cecum* - ' |
; Colon* : ' UROGENITAL . GLANDULAR
. Rectum®* ' . ' .
| XX | Liver** XX’ & Kidneys** X i Adrenal gland*
| Gall bladder* X t Urinary bladder* Lacrimal gland i
| X ! pancreas* XX 1 Testea*" . X it Mammary gland
i XX | Epididymides X i Parathyroids*** %
| X § Prostate X -t Thyroidg+** |
| X | seminal vesicle - : : f
| RESPIRATORY - Ovaries#** - - A . ;
5 ) X 1 Uterus* 1. : o :
- X 1 Trachear o Vigina S . ]
XX | Lung* = E ) - — ‘ ,
X § Nose B . . ~.QTHER r B
X i Pharynx . - : Pote : B
X § Larynx . s ’ SR . o Bone* ” : :
‘ Skeletal muacle*
Skin* . ., - - '
i ‘ 1 - All gross lesions
- ‘ : : s _|-and masnen* )

* Required for aubchronic toxlcity ptudies.xm . N a ,
- *-Organ weight required in subchronic studies. . = ~ S >
** organ weight required for non—rodent studies. FA

'II. RESULTS: | ST
A. Observations - o -

1. Mortality - In the 80 ng/m® grcup, 2/5 males and 2/5 females

were found dead after both exposures 2 and 3. In the 40 mg/n?
. group, 1/5 females were found dead after exposure 3. ‘
. Congestion of the lungs (one female at 40 mg/m?; ;/2 males and
-2/2 females at 80 mg/nﬁ) was determlned to be the cause ‘of
death. For humane reasons, a11 surviv1ng rats in these dose
groups were sacrificed. after expcsure 3.

2. Clinical Signs - At the 12 and 40 mg/nP exposure levels, both
sexes exhibited agitated grooming of snout and half or fully
closed eyes during exposures followed by noisy respiration;
sneezing; gasping; brown staining around snout, jaws and
forepaws; red ears; red limbs; and discharges from the
snout/nostrils. In the 80 mg/m® group, in addition to the
above symptoms, both sexes were observed licking the insides of
the mouth, gasping, and rubbing of the chin on the grid mesh of

7
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“the cage floor. The inc1dence of observations (in partioular
gasping) was higher as dose increased.

Therf were no similar signs at the lowest exposure 1evel (4
mg/m’) .

weight and weight ain '

In the 80 and 40 mg/m’ groups, both sexes exhibited marked
decreases in bodyweight before they died or were sacrificed.
Mean weights were depressed 21-24% for males and 10-12% for
females when compared to controls. In the 12 mg/m’ group, males
exhibited statistically significantly reduced bodyweight gain.
Two-week bodyweiqht gain data are summarizéd in Table 2. -

Table 2. MEAN BODYWEIGHT GAINS AFTER 2 WEEKS OF EXPOSURE .

Exposure Level
(mg/m’)

* Data obtained from Table 5, page 43 in the study report. )
* Significantly different from control, p<0. OS. _ ’ . S

In the 80. and 40 mg/m® dose groups, both ‘sexes exhibited marked E
decreases in food consumption before they died or were :
sacrificed. 1In the 12 and 4 mg/m® dose groups, male rats

.exhibited reduced food consumption (29 and 13%, respectively) ih

. females, a 16% decrease was observed at 12 mg/m3 and a 3%

increase at 4 mg/m3.

In the 80 and 40 mg/nP dose groups, both sexes exhihlted marked
decreases in water consumption before they dieéd or were

‘sacrificed. At the 12 and 4 mg/m3 dose levels, water coneumptionhf‘

in males was reduced 15% and 13%, respectively. In females, water
consumption was increased at 12 and 4 mg/m3 (10% and 19%,
respectively). '

Sacrifice and pathology

1. O;gan we;ght - In the 12 mg/m’ dose group, males exhlbited

statistically 51gn1f1cant1y increased absolute and relative (to

8
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body and brain) liver weights. The mean liver waight
(covariance adjusted for body. weight) was: 17% higher than in
controls.

Gross pathology - Rats that died early or wvere sacrificed at
the end of the study in the 80 and 40 mg/m’® dose groups

exhibited lung congestion, and gaseous distention and. minimal

contents of the gastrointestinal tract. Male rats in the 12
mg/m® dose group had minimal contents (2/5) and gaseous -
distention (5/5) of the caecum; females at this dose level
exhibited no such symptoms.

Microscopic pathology _ A i

1

"a) Non-neoplastic - In the 4 and 12 mg/nP dose groups, both

sexes had epithelial hyperplasia of the ventral region of the -
larynx (3/5 males, 4/5 females in the 4 mg/m’ group and 2/§5 :
males and 4/5 females in the 12 mg/nP group), sguamous

~metaplasia in the ventrolateral region of the larynx (315 -

IIib

_the larynx.

males, 4/5 females in the 4 mg/m® dose group and 2/5 males and
4/5 females in the 12 mg/m* dose group) .accompanied by necrosis -
of the underlying cartilage (4/5 males, 5/5 females in the 4
mg/m’® dose group and 4/5 males and 5/5 females in the 12 mq/n?
dose group). In the 4 mg/m’ dose group, both sexes also
exhibited epithelial hyperplasia of the ventral (3/5 males, 4/5
females) and ventrolateral (1/5 male, 1/5 female) regions of

Tyl

b) Neoplastic - No neoplastlc 1e51ons were produced in this ,
study. S i o

DISCUSSION

;nvegtigatog's Conc1u51gns

i

~ Exposure of rats in the 38 and 67 mg[m groups was terminated

after 3 days of exposure-because of the severity of the toxic
reactions. Reactions included marked bodyweight losses, noisy

- respiration, gasping, - lung congestion, and:gaseous distension

° . ’ [ R R
. . . - . =z ca L LES
. . . . . - e

and minimal contents of the gastrointestinal tract.  Exposure
at 4 and 12 mg/nP resulted in treatment related effects .. e
including necrosis of the underlying cartilage‘in the larynx
epithelial hyperplasia in the ventral region and squamous -
metaplasia in. the ventrolateral reglons. No NOEL was - i
established. , e

\'4 exr’ iscussio

-

In the 80 mg/m® dose groups, four animals died during exposure,
and both sexes exhibited clinical signs of toxicity during and

b
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Iv.

aftér'exposure{' There ﬁere marked body weight losses, and

- reduced food and water consumption. Rats that died exhibited

high incidences of lung congestion, and all rats in this group
had gaseous distention and minimal contents of the -
gastrointestinal tract. 1In the 40 mg/m’® dose group, one animal
died, and both sexes exhibited clinical signs of toxicity
during and after exposure. There was significantly reduced
bodyweight gain, and reduced food and water consumption in
males. For humane reasons, all surviving rats in the 80 and 40
mg/m’ dose groups were sacrificed after the third exposure.

In the group exposed at 12 mg/m’, clinical signs of. toxicity
were observed during and after exposure. Weight gain was
decreased significantly in both sexes. After 2 weeks of
exposure, males had. increased liver weights; both sexes
exhibited high incidences of gaseous distention and minima
contents of the cecum; and both sexes exhibited "
histolopathologic lesions of the respiratory system (epithelial
hyperplasia of the ventral region of the larynx, squamous
metaplasia in the ventrolateral region of the larynx
accompanied by necrosis of the underlying cartilage). In the

. group exposed at 4 mg/m’, both sexes exhibited the same

histopathologic lesions described above, but clinical signs
were absent. T . K

H

‘This study was designed and executed to document the LOEL and

NOEL of the test material. The LOEL was 4 mg/m’, and that no

‘NOEL was established. It is noted that a NOEL of 1 mg/m® was.

established in the 5-day inhalation study (MRID # 43491813),
based ‘on the same toxicological endpoint (epithelial
hyperplasia of the larynx).

-

STUDY DEFICIENCIES

This study provides supplemental information, but was not
conducted according to Subdivision F guidelines for inhalation

studies.

The time to equilibrium (item'Bg above) could not be ¢iearly"

stated.

]
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ouaczbs ' ... s‘pay Inhalation Study in Rats "

EPA Secondary Reviewer' Y. Iocannou, Ph.D._
Review Section I, Toxicology Branch II (

EPA Reviewer: T. McMahon, Ph.D. ' /?:Q}__, Date g»‘lZz‘é
Review Section I, Toxicology Branch II (7599C) , ‘
Date gigﬁtﬁ
7809C) . _

DATA EVALUATION RECORD

STUDY TYPE: Five-Day Inhalation Tox1c1ty - Rat

OPPTS Number: None _z_m_e_lm_m&e:.' None
DP BARCODE: D212164 | §H§Ml§§IQE_QQDE= 5481260

P.C. CODE: 107801 N ' . TOX. CHEM. NO.: None
IE&E_MAIEBIAL_LEQBIIXL Omacide (97-98% ai) |
§1EQEXM§: IPBC; 3- lodo—z—propynl butylcarbamate

. CITATION: Kenny, T.J. 1994. Omacide IPBC. —Day Repeat Dose
" / ) Inhalation Toxicity Study in Rats. Huntingdon .
. Research Centre Ltd., Huntingdon PE18 6ES, England.
. . Laboratory Project Number TXC 8/942212. November 9,
" 1994.° MRID 43491813. Unpublished. : -

SPONSOR: Olin cOrporatlon, 91 Shelton Avenue, PO Box 30-9643 New
Haven, CT 06511 ,

EXECUTIVE SUMMARY :

In an inhalation toxicity study (MRID 43491813), omaclde (3—iodo-
2-propynl butylcarbamate; >97% ai) was administered to 5
rats/sex/dose by whole-body exposure at nominal concentrations of
0, 0.4, 1.0, 4.0 mng/m® (measured ccncentratlons of 0, 0.3, 1.0
and 3. 8 ng/m®, respectively; 0, 0.0003, 0.001, or 0.0038 mg/L,
respectively) for 6 hours per day on § consecutive days.‘

Male and female rats in the 4.0 mg/m* dose group had : ~
histopathologic lesions of the larynx (epithelial hyperplasia in
the ventral region and hyperplasia or squamous metaplasia in the

~ ventrolateral regions, with necrosis of the underlying
cartilage); in addition, males exhibited a slight reduced body
weight gain. Male and female rats in the 0.001 mg/L dose group
had the same larynx lesions reported in the 4 0 mg/m* dose rats.
No adverse effects were seen in the 0.4 mg/m’ exposure level

rats. -The LOBL is 0.001 mg/L (1.0 mg/m’), based on the presence
histopathologic lesions of the larynx The NOEL is 0.0003 mg/L
(6.3 mg/m’). \ :

This toxicity study provided supplemental data, but was not
conducted according to Subdivision F guidelines. It can be used
as a pllot range-flndlng study.

ggggg;gugg: Slgned and dated GLP, Quallty Assurance, and Data '
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cOnfidentiality statemets were provided..iFlsQQihdfstetements S
were not provided. S

T'. MATERIALS AND METHODS
A. MATERIALS

1. Test Materjal: Omacide : :
Description: White powder , :
" Lot/Batch #: ZDR—293-TSI -
Purity: >97% ai
Stability of compound. Explratlon date of sample reported to
be September 1994 : :
CAS #: Not prov1ded
structure.

H s L A~‘ .
E_:ccs/n\[ro\/c ; | L

2. Vehicle a gg[g; gos;t;ve cggt;gl None

3. Test animals: Species: Rat R
Strain: Sprague Dawley CD ' : T .
Age and weight at study initiation: Approx1mately 6 weeks -
: old; males 249-293 g, females 173-216 g
Source: Charles River (UK) lelted, Manston Road, Kent,
England = - '
Housing: Housed in groups of 5 in suspended stainless steel
" cages with mesh tops and bottoms. Exposures took place '
- in the same room.
Diet: SDS Rat and Mouse #1 SQC Modlfied Maintenance Diet
(Special diet -services, Witham Essex, UK) '
Water: municipal tap water, ad -libitum
Environmental condxtlons' . ' LT
Temperature: 19.5-22.0 C R SO
Relative Humidity: 47-57% BRI B
Air changes: Data not provided = Lk ’
Photoperiod: 12 hours light/dark cycle i
Acclimation period- 1 day - o o

B. STUDY DESIGN R | |
1. Ih life dates - Start: 8/26/93 End: .9/9/93 Note: The

test substance expiration date was stated as 9/93.

. Animal a551gnmen : o R - -

Animals were weighed and-a531gned by a computer‘program to
obtain approximately equalized group mean body weights to
the test groups (Table 1).

et
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Target Conc.

Animals Assigned
~ (mg/m’)

Males

Females

f Mid (MCT)

’A‘Wright dpét’generptor was used to suspend dust in a étream

~ drainage systen.

 45-46 of the report).

of dry air.

- The dust laden air was passed through a narrow
bore jet into an exhaust nozzle with a baffle and into an
elutriator/expansion chamber where it was mixed with air
before entering the exposure chamber.- Exposure chambers
(stainless, steel and glass) with an internal volume of
approximately 0.75 m’ were fitted with flow meters and 6 )
sampling ports. A 3-inch tubular perforated exhaust plenum
was situated at the bottom of the chamber and connected to a

’
2

um

. TheyiimeﬁtheQuilibrium was not clearly stated in the

report, but duration of exposure to test material was 6
hours with a system air flow of 150 L/min per exposure
period (Appendix 3a, page 48-of .the report). o

a ist

The test material was analyzed byiﬁﬁLc (Appendix 2, pages ;1

‘ Te chamber nominal

Test atmosphere concentration:

- concentrations were calculated from the amount of test
~ ~ substance over the exposure periods and the total air flow

through the chambers .during those periods. At a minimum of
approximately 1,3 and 5 hours during each 6-hour exposure
period (twice for the control exposures), samples of test

atmosphere were withdrawn at 10 L/min through a glass fiber

filter supported in an open-faced filter holder. Filters
were weighed before and after sampling and then extracted
with appropriate solvents for subsequent chemical analysis.

Results,qre summarized as follows: -

3
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TABLE 2. EXPOSURE PARAMETERS.

§§gtiétics

Analyzed Conc. Particle Size (%)'
(mg/m?) - <6um Diameter

ination: Chamber air was withdrawn
through a Marple 296 cascade impacter at a rate of 2 : . .
liters/min. Various impactor stages were used to fractionate
the aerosol particulates according to their average .
aerodynamic equivalent particle diameter. The deposited test
article was washed off each stage and analyzed by HPLC ‘
according to methods deséribed in Appendix 2 (page 46) of
the report. Data in Appendix S {page 52 of the report)
indicate that the test aerosols did not contain a normal
distribution of particle sizes. At least 2 populations of .
aerosols were generated; one having a mean aerodynamic ° '
diameter of approximately 3.5 um and the other with a mean
aerodynamic diameter of less than 0.5 um. For this- reason,

‘the particle size determination data were summarized as -

percent of particles with amsize less than 6 um diamgter,

For all parameters, the analeeS‘ﬁere'carried dutisépargteiyi
for males and females using the individual animal as the
experimental unit. Statistical analyses were not performed

‘for food and water consumption because of the housing (1

cage/sex/group). Bodyweight data were analyzed using weight
gains. Bartlett’s test was used to test for homogeneity of .
variance between treatments. If significant heterogeneity . -
was found, a logarithmic transformation was tried to see if

‘@ more stable variance structure could be obtained.. If no

significant heterogeneity was found (or if a satisfactery

-transformation was found), a one-way analysis of variance

was carried out. If significant heterogeneity of ‘variance-
was detected, and could not be removed by a transformation,
the Kruskal-Wallis analysis of ranks was used. Except for-
pre-exposure data, analysis of variance was followed by
Student’s ‘t’ and William’s tests for dose related S
responses. The reviewer has no objections to the statistical
procedures used in evaluating the data generated in this:
study. ) . . ‘ S ’ o



1. Observations
Animals were inspected twice daily fbr signs of toxicity and
mortality. During exposure, clinical signs were recorded as
a group response if all or a majority of visible animals

appeared to be responding similarly, ‘or as an individual
where one rat was affected. 4 '

2. Body weight

Animals were weighéd daily throughout - the study, beginnihq

'*-“75;b.j"rhhi1at;bn Study in Rats

one week prior to the first exposure.

3. Food gggsgmgtigg‘
Food consumptibn for each cage of ahiméls was recorded daily
and mean daily diet consumption was calculated. -

4. ce a »
7

+All animals that died ang those sacrificed on schedule were
subject to gross pPathological examination.and'the-following
‘tissues were collected. Histological examination was . .

- performed on 4 micron thick sections of the laryhx from all

 rats using H & E stain.

- larynx
liver o e e - I
‘lung (all,lobeS'andAmainstem'bronchi)_ CoL
.nasal.passages‘(head'for rostral 'and caudal nasal
cavities) S . K
II. RESULTS _
A. Observations _ A A A
1. ug;;gligz.é'ﬂc'animals diéd during’thé_étudy;
2. glinigﬁ;_ﬁigng - Né significant treatment—related
indications of toxicity were observed. . T

. B. Body weight and weight gain

In the 4.0 mg/m® dose gfdup,imales exhibited a slight, but not °

. Statistically significant reduced bodyfweight gain.

C. Food consumptjon

No significant_treatment-related effects on food consumpfion-

5
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were reported in this study.
D. Sacrifjce and pathology
1. Gross pathology - No significant treatment-related gross

pathological lesions were reported in this study.

2. Microscopic pathology - Males and females in the 1.0 and
4.0 mg/m® dose groups exhibited epithelial hyperplasia in
the ventral region and hyperplasia or squamous metaplasia in
the ventrolateral regions of the larynx, with necrosis of
the underlying cartilage. .

IIXI. brscussioN

A.

Investigator’s Conclusions

The study author concluded that the. NOEL was 0.3 ng/m}, based

‘on epithelial hyperplasia in the ventral region and

hyperplasia or squamous metaplasia in the ventrolateral
regions with necrosis of the underlying cartilage in rats
exposed at nominal rates of 1.0 or 4.0 mg/m’. The study author
did not believe that the slight reduction in bodyweight
observed in male rats in the 4.0 mg/m’ treatment group was -
treatment-related.

Reviewver'’s Discussion

This study was designed and executed to document the LOEL and
NOEL of the test material, and for these purposes is adequate.

'IV. STUDY DEFICIENCIES

This study is classified as supplementary and does not satisfy
subdivision F guidelines for inhalation studies. It can be
used as a pilot range-finding study.

The time to equilibrium (Item B4 above) could not be clearly

stated. This minor deficiency did not adversely affect the
quality of the study.

S
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~ EPA Reviewer: T. McMahon, Ph.D. . < e
Review Section I, Toxicology Branch II (7508
EPA Secondary Reviewer: J. Rowland, Ph.D. |
Review Section I, Toxicology Branch II. (75§

DATA EVALUATION RECORD -

STUDY TYPE: Subchronic Oral Toxicity [gavage] - rats o
QPPTS Number: 870.3100 QPP Guideline Number: §82-1a
DP_BARCODE: D212151 - . SUBMISSION CODE: None
P.C. CODE: 107801 - TOX. CHEM ‘

TEST MATERIAL (PURITY): Omacide (IPBC, 97-98% ai) . =
SYNONYMS : 3"i°d°Pr°pan1b“tY1Carbamate . el

CITATION: Twomey, K. (1994) Omacide  (IPBC)- 13, week oral
(gavage) toxicity study in the rat. Toxicol’
Laboratories Limited, Herefordshire, England. .
Laboratory Project ID OLA/24/C. . August 16, 1994.
MRID 43530202. Unpublished. R

; _

SPONSOR: 0lin Corporation; 91 ‘Shelton Avenue; P.0. Box 30-9643;
New Haven; CT 06511. Ly I

EXECUTIVE SUMMARY: . , ‘ :
' In a subchronic toxicity study (MRID 43536202};>Oméci§eAIIPBC;

97-98% ai) was administered to 15 albino rats/sex/dose by gavage =~
at dose levels of 25, 75, dr'200_mg/kg/daykfot 13fwégks,' S

All treatment groups exhibited excess post-dose salivation;, the K
frequency and severity were concentration-related. .Abnormalities
in-liver function and/or pathology were also observed in all =~
- treatment groups. Blood cholinesterase was decreaged by 11% in. - -
female rats at 75 mg/kg/day and by 17% at 200 mg/kg/day; similar ~
decreases were not observed in the male treatment groups.  Two, . . -
males in the 25 mg/kg/day group exhibited dark livers.. Increased . -

incidence of abnormal shape of liver was observed in male rats agﬂ'Af

all dose levels, and in female rats.at 75 and 200 mg/kg/day. -
Centrilobular hepatocyte hypertrophy was observed in 1/15 males
in the 25 mg/kg/day treatment group; 4/15 males in the 75 TN
mg/kg/day treatment group; and 15/15 males and 3/15 females in
the 200 mg/kg/day group. Absolute liver weight in the o

75 mg/kg/day females was .increased 13% vs. controls, and at -

200 mg/kg/day, liver weight was increased 29-32% vs. control in
male and female rats. Increased relative liver weights were also.
observed in both sexes at 75 mg/kg/day (12-17% higher) .and
200 mg/kg/day (39-41% higher) vs. controls. Also, increased ~ .
relative kidney weights were noted in the 75 mg/kg/day males and
~in both sexes from the 200 mg/kg/day groups; no associated- :
macroscopic or microscopic alterations were observed.. '

. S e - R .
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-Hyperkeratosis and squamous epithe\ih ~hyperplasia of the R
. nonglandular region of the stomach were erved in «~“treatment
groups, and stomach ulceration and: chronic inflammation were ..
observed in the male and female 200 mq/kg/day treatment groups..
This effect was most likely due to the ‘irritancy of the test
.substance. No treatment-related changes were .observed in the
clinical appearance, body weight, food consumption or : ;
ophthalmology parameters for any of the treatment groups. The
LOEL is 25 mg/kg/day for males and females, based on excessive
post-dose salivation in both sexes, abnormal shape of livers in
males, and hyperkeratosis and squamous epithelial hyperplasia of .
the nonglandular region of the stomach in ualo: and fonales. The
NOEL is <25 mg/kg/day for hoth aoxts.,;v*‘

This subchronic toxicity study is,graded as accoptahle, and
satisfies the guideline requireyent for a subchronic oral
toxicity study (582 1a) in rats. R

s Signed and dated GLP, Quality Assurance, Data
confidentiality, and: Flagging statements were provided. *

I. nmgnnt.s m METHODS |

1. Test Material: Omacide o : o 1
Description: Off-white crystalline solid ‘
Lot/Batch #: 2DR-293-TSI. ﬁ‘.,,w s T
Purity: 97-98% ai | g oo e g
- Stability of compound: ‘Not provided RERE D

" CAS #: Not provided et ,’ B
Structure' . - ,‘,' S

2. Vehicle and/or positive control: 1% (w/v) aqueous
methylcellulose LT , '
3. Igg;;;gimg;g: Species- Rat
Strain: CrL:CD(SD)BR (VAF plus) -
Age and weight at study initiation. Approximately 39 days of
age; body weights 138-179 ‘g for males, 119-160 g for
females o

2



: Bubs

Source: Charles River (UK) Limited, Margate, England = . S

- Housing: Groups of five same-sex rats in grid-bottomea .

. stainless steel cages suspended over paper-lined excreta -
trays’ . o . : D

Diet: SQC Rat and Mouse Maintenance Diet No. 1, Expanded
(Special Diets Services Limited, Witham, England), ad

Water: tap water in polypropylene bottles, ad libitum
Environmental conditions: - -

Temperature: 19-22 C . L

Humidity: 32-68% . -
- Alr changes: 16 per hour o

- Photoperiod: 12-hour light/dark cycle

‘Acclimation period: 11 days

1

'B. STUDY DESIGN: -

‘1. In life dates - Start: 7/20/93  End: 10/21/93
2. Animal assignment _— -
Sixéy rats of each sex were seiected for use on fhé basis of
"body weight. The selected rats were randomly: dassigned to
the test groups in Table 1 using a stratified body weight -
‘procedure. ' ‘ ‘ T _

+

TABLE 1: STUDY DESIGN.

o v | teete e ]
Animal - : —

* Controls received 1% (W/v) aqueous methylcellulose by
gavage. : - . , ~

3. Dose selection rationale

Dose selection was based on the results of a range-finding
study (MRID 43491812) in which Omacide was administered by
-gavage to male and female rats at concentrations of 50, 125
or 200 mg/kg/day once daily- for 14 consecutive days. ‘No

treatment-related effects were observed in rats from the

-



38 - 125 an¢ ‘ /kg/day o
treatment groups, post-dose salivation and; at*necropsy, DR
thickening and/or reddening of the glandular mucosa of the’ .
stomach were attributed to the irritant properties of the =
test substance. Both sexes from the 200 mg/kg/day treatment
groups had increased relative liver weights. For the 13-
week subchronic oral toxicity study, the study author,
recommended a low dose of 25 mg/kg/day and a high dose level .
of 200 mg/kg/day, based on the longer . dosing period and the
known irritant properties of Omacide.

The test substance was formulated as a susgension in the
vehicle (1% (w/v) aqueous methylcellulose). ° Separate = -
formulations were prepared fresh each week for each dose

level by suspending the required weight of the test
substance in the appropriate volume of vehicle. Each . :
formulation was divided into seven aliquots that were stored_
at 4 C in the dark until use. R o -
Bulk treatment solutions were prepared by dilutlng 1.0 and

100 mg/mL of the test substance in 1% (w/v) aqueous ,
methylcellulose. -Three samples were collected from the top,,
middle, and bottom of the bulk preparatlons, and analyzed

for homogeneity. The bulk treatment solutions were stored

at 4 C for up to 8 days. Samples were analyzed for :
stability on days 1, 2, 4, and 8. Additional bulk solutions
of the test substance were prepared at concentrations of . =
2.5, 7.5, and 20.0 mg/mL at weeks 0-and 13 of the. study, and
analyzed to determine the concentration of ths test oL
substance in solution. c :

i



Eeanlta (Appendix 5 pages~247 254)

‘ Homogeneity Analysis (Table 2, page 252 of report) RO

Concentration
(mg/mL) -

Recovery |
(%) -

- Middle

0.9464; 1

‘Bottom

0.9718;

0.9818

. Mean

10.9900 .

99

" Stability Analysis

1 mg/mL:

100 mg/mL

' ‘Top

90.0; 103:5

190-104

Middle

‘1042§;

110.1

'105-110

Bottom

ﬂ‘10i;0;

£104.9

101-105

,e

@pwwom»mwc

1.018;
0.9126;

0.9867;

101.6;
97.38;
105.1;

day, 105. 5,

Concentration Analysis:-
Week 0. analysis. o

1 2.5 mg/mkL:
7.5 mg/mk:
20.0 mg/mL: 19.45;
Week 13 analysis:
2.5 mg/mL: 2.264;
7.5 mg/mL: 7.094;

2.312;
6.875;

0.9935;

101;9-

(dnplicate samples)
0.9900 mg/mL (99% recovery)

.071 mg/mL (102-107% recovery)
0 9293 mg/mL (91-93% recovery)

1.022 mg/mL (99-102%

recovery)

1.012 mg/mL (99-101% recovery)

101.9 mg/ML {102% recovery)

105.8 mg/mL (102-106% recovery)

97.54 mg/mL (97-98% recovery)
©105.4 mg/mL (105% recovery) -
109. 6 mg/mL (106 110% recovery)-

'2.402 mg/mL (92-96% recovery)
6.975 mg/mL (92-93% recovery)
20.74 mg/mL (97-104% recovery)

2. 370 mg/mL {91-95% recove:y)
7.723 mg/mL (95-103% recovery)

20. 0 mg/mL. 18.56; 19. 19 mg/mL (93-96% recovery):

 The analytlcal data indicated that the mixing procedure was
adequate and that the variance between recovery and actual
dosage to the animals was acceptable. .



Body weight, -hematological, and organ”ﬁéighﬁ'aata'wéfé};llf ;

evaluated by analysis of variance. If an intergroup
difference at the 5% level occurred, the data were analyzed
using pairwise t- tests between the control and treated.
groups. Hematological and biochemistry data were analyzed
using the Kruskal-Wallis one way analysis of variance by
ranks test at the 5% significance level. If significance
was achieved, the control and treated groups were compared
using Dunn's multiple comparison technique. ;
C MEIHQQ& IR T T
1 w

All test animals were inspected daily for changes in~~
‘physical condition or behavior.’' All animals were: observed
twice daily for mg;;g;;tz or signs of morbidity.

Z.E.de_‘xeisnt

" All test animals were weighed on the first day of dosing,
weekly throughout .the study period and at necropsy. S

Food consumed within each cage of animals was recorded

weekly throughout the treatment period and reported as ;w‘f

g/animal/week , . coTLR

PP

Ophthalmoscopic examinations were performed.on all test ;
animals prior to study initiation, and on all te8t animals
in the control and 200 mg/kg/day test groups during week 13,
.using both a direct and an indirect ophthalmosecope after
application of a mydriatic agent to both eyes. IR

5. Blood

Blood was collected from the ten animals~of?eaoﬁksex7with‘

i

the lowest identification numbers in each test group during

week 13. Blood samples were obtained by puncture of the

lateral tail vein following an overnight fast. The QHECKED'

(X) parameters were examined.

43/



Hematocrit (HCT)*

Hemoglcbin (HGB)* -

Leukocyte count (WBC)*

Erythrocyte count (RBC)*

Platelet count*

Blood clotting measurements*

(Thromboplastin time)

(Clotting time) v
(Prothrombin t:.me) :

Calcium#*
Chloride*

- Magnesium
Phosphorus*
| Potasgsium*
. Sodium*

ENZYMES .

Alkaline phosgphatade (ALK)

Cholinesterase (ChE) -

Creatine phosphokinase

Lactic acid dehydrogenase (LDH)

Serum alanine aminotransferase
(aleo ALT, SGPT)*

Serum aspartate aminotransferase
(also AST, SGOT)*

Gamma glutamyl t_ranaferase (GGT) -

MoK quwuxa;

Meaxi cbxpuacular HGB (MCH)

@ differential count*

Mean corpusc. HGB conc. (MCHC)A
Mean corpusc. volume (MCV) -
Reticulocyte count '

t Alhumin* ’

Blood creatinine*

"1 Blood urea nitrogen* ;
-Totdl Cholesterol’

Globulins '

' ;‘Glucos@* , ’

i Direct bihrubin -

- Total serum protein (TP)*

1 Triglycerides i
 -Sexrum protein. electrophores _

Albmuin/globulin r:atio ;

* Requxred for subchronic studxes based on Subdivision F Guidelines.

e

s

The brains of five animals per test group were cut in he

" sagittal plane.

The right half ‘of each brain was weighed"

and stored in Triton X-100.prior to analYSis for brain-

cholinesterase.

The left half of each’brain was fixed
~and subjected to microscopic examination.



: a nominal thic
eogin, and examined microscopically:
control and high dose animals;

‘\”“':\‘- Py

‘All test animals that were. sacriflced on schedule were

subject to gross pathological examination and the CHECKED
(X) tissues were collected for histological examination. .

hed. In addition,

the‘followingwtissueswwere'dehydrated, wax embedded, cut at
ess of 5 um, stained with haematoxylin and .

all animals; and,
from all animals.

Tongue
Salivary glands*

"1 Esophagus*

Stomach*

" Duodenum®*

Jejunum*
Ileum*

-Cecum*

Colon*
Rectum*
Liver+*

Gall’ bladder*

Pancreas*

- | RESPIRATORY.
| Trachea*

DIGESTIVE SYSTEM

5454 B M

NNNNNE&N&

C'ARDIOVASC / HE!!AT

Aorta¥
Heart*

Bone marrow*
Lymph nodes*
Spleen¥ .
Thymus*

| UROGENITAL

Kidneys*+
Urinary bladder*
Testes*
Ep:.didynudes
Prostate

- Seminal veaic;e

Ovaries*

‘Oterus*

(i) all tissues from
(ii) all gross lesions from ]
(iid) llvers, kidneys, 1ungs, and stomachs

mnmauxuc,‘

. Brain* ’ L
 Periph.nerve*.

Spinal cord (3 -
levels)* E
Pituitary* . ‘
Eyas (optic n. )*

I GLANDULAR

Adrenal gland*
Lacrimal gland
Mammary gland
Para.thyroids*"‘"’
myroidst

. - oo IR -

O « =

Skeletal muscle*
Skin* -
All gross lem.ons

and masses* -

% Required for. subchrom.c studzea basgsed on Subdiv:,sion F Guidelinea

Organ weight required in subchronic and chronic. stud:.es. ;
++ ' Organ weight required for non-rodent studies. :
T = requ:.er only when toxicity or target organ

II. RESULTS
. A. Observations

‘ 1 L3

and was replaced.

this animal.

v

*

- One control male died on day 2 of the study,
No cause of death was established for
One female each from the 25 and 75 mg/kg/day

treatment groups died during or after the scheduled bleeding

on study day 88.

treatment.
the study.

Q0

These deaths were considered unrelated to
No other test animals died during the course of



- odacide

2.

Clinical Signs - Excess post dose salivation was obse
in both sexes from all treatment -groups; the frequency and

severity were concentration-related (Table 2).
of salivation was minimal in the. 25 mg/kg/day groups and */
minimal to moderate- in the 75 and 200 mg/kg/day groups. No
other differences in clinical signs were observed between

the treatment and control groups.

TABLE 2.

THE INCIDENCE OF EXCESS SALIVATION IN MALE AND

FEMALE RATS DURING 13 WEEKS OF TREATMENT. a

Test Group

(mg/kg/day)

Animals

# of Affected

~aFrequeney

(Study Days) -

The severi&y

Salivation |
_Severity

‘-
B

- Excess

. 67-71

21-24, 67-71

Minimal to |

" moderate |

2 pata obtained from Appendix 1, page 33, in the‘etudy rgpqrtfl

B. B weil

Body weight gains for. the -25 mg/xg/day males were comparable f#;;

to the controls. Body weight gains for the 75 and .

21-40, 43,

45-74, 77-90,

“Minimal to

-moderate .

m92w93”L@;;w;;m;rwwmw

e

200 mg/kg/day males were 7-8% lower and for the female - i
treatment groups were 4-8% lower than the respective controls,“
the differences were not statlstlcally significant.

%




TABLE 3. MEAN BODY WEIGHTS AND BODY ;.mem 'GAINS FOR RATS.2

b

c',

Food consumption for all treated males and females was within
5% and 3% of the respective control values.

a Data. obtained from Table 1, pages 25-26, in the study report.
Body weights were determined at’ necropsy, which was
completed in 3 days during week 14.

f » e oG e i et e e e e e " = '
| Test Group | Mean Body Weight (g) Total Body Weight Gain |
‘L (mg/ kg day) WEEK 1 | WEb g % f Control
; MALES
i 158 538 ’
| 0 £9.0 £41.5 381 -~
| R ya
| 155 540 , :
| 25 e . £36.6 385 101
| 156 509 o
| 75 +9.4 $46.2 t 353 93
| : 156 506 | .
| 200 +10.2 +61.3 350 32
| FEMALES
136 320 T
| 0 +10.3 £44.3 185, --
| | 1133 - 308
25 +7.9 +26.0 174, 94
. 136 - 313 e AP
75 £8.4 £17.3 377 96
| | | 134" 305 . fu- oo .

'No treatment- related ocular changes or abnormalities were
' observed. . .

10
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- Differences in hematological parameters
observed between the control and treatment groups were
within normal laboratory ranges for rats at 4-6 months of
age (range data provided by the registrant on page 96 of
this report), and although statistically significant- (p
<0.05) compared to the controls, were not considered to be -
treatment-related. These differences included decreases in
red blood cell counts of the 75 and 200 mg/kg/day males and
the 25 and 200 mg/kg/day females; decreases in hemoglobin of
all male treatment groups and the 200 mg/kg/day females; '
decreases in the hematocrits (packed cell volume; PCV) of
all male treatment groups and ‘the 75 and 200 mg/kg/day
female; and decreases in mean corpuscular volume (mean cell
volume; MCV) and lymphocyte counts of the 200 mg/kg/day
females; increases in mean corpuscular hemoglobin
concentration (mean cell hemoglobin concentration; MCHC) in i
both sexes from all treatment groups; and increases in
neutrophil counts in the 200 mg/kg/day females {Appendix A)
Most of these changes were within 10% of control values, but
the changes in RbC, Hb, PCV, and MCV appeared dosge- -related
in both sexes. No other statistically significant

differences were observed between the treated and contrel
groups. , . R S -

' - Decreases in blood cholinesterase
observed in all female treatment groups were concentration-
related, reaching statistical significance {(p <0.05) in the L
75 mg/kg/day (11% lower) and 200 mg/kg/day (17% lower) ey
groups compared to the controls; corresponding decreasea

' were not. observed in the. male‘treatment groupe (Table 8.2,

page 82 of the report).

 Reduced levels of blood urea nltrogen. alkaline phosphatase

(ALP), alanine aminotransferase (ALT), aspartate. -
aminotransferase (AST}, and bilirubin noted in the treatment

.groups "were in the opposite direction to thase normally —

associated with toxicological effects and thus. were -
congidéred. to be unrelated to treatment [page 20} .".

Significant (p <0.05) decreases were observed in blcod urea

nitrogen (BUN) in the 75 and 200 mg/kg/day females. (16 and-
19% decrease, respectively), ALP in the 200 mg/kg/day
females (19% decrease), ALT in all male treatment groups
(16-23% decrease), AST in the 25 mg/kg/day males (14%
decrease) and in both sexes from the 200 mg/kg/day groups
(18 and 28% decrease for males and females, respectively),

- and bilirubin in all female treatment groups. Other

parameters -that were statistically significant (p <0.05) but
not considered to be treatment-related were glucose -
(increased in the 25 mg/kg/day males), gamma glutamyl
transferase (GGT; decreased in the 25 and 200 mg/kg/day

11
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males), A/G ratio (increased in" the 5 -mg
inorganic phosphorus (decreased in th /
. and inc¢reased in the 75 mg/kg/day males)-, i

(increased in the 25 mg/kg/day females). In addition, a
significant (p <0.05) and dose-related increase: was observed
for cholesterol levels in all treated malée rats and in the

75 and 200 mg/kg/day female rats that were concentration—
related. Chloride levels appeared to be increased in all .
treated male and female rats, but the increase was not dose-
related. v .

1. Q;ggg__g;gntg (Tahle 3, pages 29- 30 Qf the report}-:* TN .
treatment-related differences in .organ weights were ‘o ervedﬁ i
-for both sexes in the 25 mg/kg/day,treatment graups.;eThe 1
200 mg/kg/day males had a 31gnificantly (p <0.001) - increased‘
absolute liver weight that was 29% higher than the controls
(Table 4). The 75 and 200 mg/kg/day males had sighificantly - .
(p <0.01 and 0.001, respectively) increased relative liver = -
_weights that were 12 and 39% higher; ‘respectively, than the “
control weight. The 75 and 200 mg/kg/day males had '
significantly increased relative kidney (p:<0.05 and 0 001,f ~
respectively), braln (p <0.05), andradrenal:glan _(P’(ﬂb&S) ‘
‘bods éf

macroscopic or microscopic alterationﬂ (Tahlea 4;and EQLQEh"N 
other significant differences were observed between he -
organ weights of the treated and cantrﬂ f

The 75 and 200 mg/kg/day femares hadueignifieantly Ap
and 0.001, respectively) increased absolute liver weigl ;
that were 13 and 32% higher, respectively, than the contr 1o
weight (Table 4). Relative liver weights were significantly
(p <0.001) increased in the 75 and 200 mgfkg/day females,
and were 17 and 41% higher, respectively, than the ‘control
weight. The 200 mg/kg females had ‘a signiﬁicantl's- ‘ =y
. (p <0.001) increased relative kidney weight that was likely
due to the decreased body weights, since the absolute fdney
weight was not significantly different from the controls, -
and there were no associated macroscaptc orumicroscapic
alterations (Table 4). No other significant differences
were observed between organ weights of the treated and
control females. , B -

12




_TABLE 4.

AND FEMALE RATS AFTER 13 WEEKS OF TREATMENT

- Test

| Group
| (mg/kg/day) ,

Liver Wéight

ABSOLUTE AND RELATIVE LIVER AND KIDNEY WEIGHTS OF MALEM

I 4

: Kidney'we;ght

Absolute

MALES

igh " | metacive |

JAbsolute

Relative

Mmfglwwwwwawmew:wn

22.58

4.23°

d.sa_u

4.30

. 0.68

. 23.54

4.72%*%

Q.73%

29 ,15%**

5.86%%%

0,75§*t

FEMALES

11.83

3.77

0.75

11.96

4.01

0.76

13 35

4. 42***‘5

0.79

i

*

;mlswﬁlf**mw

5.33%%# ,'

0 83***

, 9 Data obtained frem Tables 3 and 4, pages 29-32, in the study report.
! Significantly (p <0.05}, different from the control.

*%* Significantly (p <0. 01) different from the control.
| kkE Significantly (p <0. 001) different fram the control

. TABLE 5.

OF MALE RATS AFTER 13 WEEKS OF TREATMENT

- Test
‘ Group -
 mo/kgreap ©

Brahmimight

4

ABSOLUTE AND RELATIVE BRAIN AND ADRENAL GLAND WEIGHTS

Jnhmmal Glmmd .
- wbight ~

Absdhnw

<1m1mﬁju

Abmﬂ?me

" Relgtiﬁe

2 pata obtalned from Tables 3 and 4, pages 29-32, in the study report.
* Slgnificantly (p <0, 05) different from the control.

i3



2. Gross pathology - Abnormality cf shape .of the liver was
- observed in 3/15 males at 25 and 75 mg/kg/day, and in 9715 =
males at 200 mg/kg/day. In females, - -abnormality of shape of
the liver was observed in increased incidence at 75 and
200 mg/kg/day (Table 6). Both sexes from the 75 and
200 mg/kg/day treatment groups exhibited concentration-
related increases in enlarged and/or dark livers and _
thickened and/or pale regions of the stomach mucosa.” No -
other pathological differences were observed between the 75
and 200 mg/kg/day and control groups.- '

TABLE 6. MACROSCOPIC FINDINGS IN STOMACHS AND LIVERS OF MALE AND_
FEMALE RATS AFTER 13 WEEKS OF TREATMENT.2 ‘

—
i

. STOMACH
Test Grou T ;
(mg/kg/dag? Abnormal Abnormal Abnormal
— —
0 | 2 0. 0. 0
25 1 e T
75 4 9 | ' 3
200 '_ 10 14 9
| - FEMALES | ,
0. 0 0. © 0 0
25 0 1 0 0 -
75 - g - O T 4'”",‘. | i
a

Data obtained from Appendxx 9, pages 104 - 107, iﬁ the studyvfépertif }’T‘
® 15 animals per test group. . . oy Lk

s

a) Non- -neoplastic - All treatment groups exhibited o
hyperkeratosis and squamous epithelial hyperplasia of the
‘nonglandular region of the stomach (Table 7). In the ~ .

200 mg/kg/day groups, 3/15 males and 2/15 females had
stomach ulceration, and 5/15 males and 4/15 females had
chronic stomach inflammation. The- incidence of
centrilobular hepatocyte hypertrophy in the livers of males
from all treatment groups was concentratlon related and wasiw

_,.s‘, . . Sl

14 o e




Omacido

observed in 3/15 females from the 200:mg/kg/éayutreatmEht”l,

group ‘ ; ‘ e R . y
TABLE 7. MICROSCOPIC FINDINGS IN TI-IE STOMACHS AND LIVERS OF MALE
AND FEMALE RATS AFTER 13 WEEKS OF TREATMENT2.

T —— e ——
Stomach - Nongla.ndular Region . Liver
| Test Group _ | o Squamous | - Ceéntri-
< Hyper- Chronic | lobular
‘(mg/ kg/day) ~ keratosis | Inflammation Bpith‘;‘lai:i; Hepatocyte
' / | Hyperplas Hypertrophy
| 0 0 0 0 0 0
i ) .
25 0 10 0 4 1
i ~ ) - -
75 0 9 . 0 15 L. 4
I 200 3 15 5 15 | 15
|  FEMALES o -
! 0 0 0o o . | ‘o 0
| 25 0 6 o 10 | o
| 75 0 10 | o f 15 f{ o
' 200 | 2 15 | 4 | 18 3
I TR IISEEEES5hmmEii——— e S
2 pata obtained from Appendix 9, page 102, in the stddy report.
b 35 anlmals per test group. S
- b) Neoplastic --No neoplastic tissue was observed in rats
in the treatment or control groups.,%
III. DISCUSSION o o T
A. Ve or's ne.

The study author concluded that m1nima1 post- dose excess .
salivation was the only treatment-related effect observed in
the 25 mg/kg/day males and females. .The low incidences of
stomach alterations observed in both sexes and liver

15'. “
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alterations in males were attributed to "the irritancy*of the

‘test article, rather than to a direct effect of treatment"

[page 10].. In the 75 and 200 mg/kg/day groups, treatment-
related effects were slightly depressed body weights (males
only), excess post-dose salivation, increased absolute and/or
relative liver weights, and enlarged/dark livers and
thickening of the stomach mucosa with associated microscopic
changes. The author stated that the hyperkeratosis and
squamous epithelial hyperplasia in the nonglandular mucosa of
the stomach observed in all treatment groups may have been due
to the irritancy of the test substance [page 21]. Other

‘alterations observed that were not considered to be treatmént-

related were altered hematological parameters that were

"within laboratory background range" [page 9], reduced -
clinical chemistry parameters that were "in the opposite
direction to those normally associated with toxicological
effects" [page 20], and increased relative kidney weights

(75 mg/kg/day males, 200 mg/kg/day males and females) in which
"there were no pathological flndings to support the increased '

kidney size" ([page 22].

Berim_r_s_mgsmign

In male and female rats (15 anlmals/group) admlnistered i
Omacide via gavage at 25, 75 or 200 mg/kg/day for 13 weeks,
excess post-dose sallvatlon was observed; the incidence was
concentration-related. No other treatment-related differences
were observed in the clinical signs between the treated and

scontrol animals.

One female each from the 25 and 75 mg/kg/day treatment groups
died during or after the scheduléd bleeding on’ study day 88.

Body weight gains.for the 75 and~200 mg/kg/day males were 7-8% U

lower and for the 25, 75, and 200 mg/kg/day females were 4-8%

lower than the respective control gains; the body weight gains
for the 25 mg/kg/day males were comparable to the controls.

No treatment related effects were observed in the food
consumption or ophthalmology for any of the treated groups.-
Altered hematological parameters (decreased red blood cell
counts, hemoglobin concentration, and hematocrit, and

" increased mean corpuscular hemoglobin concentration) were

within normal laboratory ranges, and were not considered to be
treatment-related, although statlstically significant.

Decreases in blood chollnesterase were observed in all female
treatment groups and were dose-related, reaching statistical
significance in the 75 mg/kg/day (11% lower) and 200 mg/kg/day
(17% lower) groups compared to the controls; corresponding

' decreases were not observed in the male treatment groups. .The -

report stated (page 20) that these reductlons were within 20%,
N ‘ ’ 16
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Onacido

which is regarded as "the percentage reduction requiredvforw
biologically significant changes in health for humans.® . .
However, the dose-related nature of the inhibition should be
noted, although blood cholinesterase is not considered as
b1ologlcally relevant as plasma cholinesterase. 'Reduced
levels of blood urea nitrogen, ALP, ALT, AST, and bilirubin

- noted in the treatment groups "were in the opposite direction
to those normally associated with toxicological effects and
thus were considered to be unrelated to—treatment" [page 20].

Absolute liver weight in the 75 mg/kg/day females was
increased 13% vs. controls, and at 200 mg/kg/day, liver weight
was increased 29-32% vs. control in male and female rats.,-
Increased relative liver weights were also observed in both

sexes at 75 mg/kg/day (12-17% higher) and 200 mg/kg/day (39-
41% higher) wvs. controls.

In male rats, absolute liver weight was increased by 4 and 29t\
at 75 and 200 mg/kg/day, respectively, and relative liver

weight was increased by 12 and 39% at these dose levels,
respectively In female rats, absolute liver ‘weight' was
increased by 13 and 32% at 75 and 200 mg/kg/day, . reepectively,,-
and relative liver weight was increased by 17 and 41% at- -these
dose levels, respectively. Relative kidney jweights for the 75 = -
and- 200 mg/kg/day groups were higher than.the: controlg, but no
associated macroscopic or microscopic kidney- alterations were
observed. No other differences in organ weights were ebserved}V‘
between the treated and control groups. i

Abnormal shape of the 11ver was observed'at 25 mgjkg/daylf
(3 males), 75 mg/kg/day (3 males, 4 females), an , :
200 mg/kg/day (9 males, 13 femalés). Dark 1ivers wexe«,
observed in 2 males from the 200 mg/kg/day group. - Thickening
. of the stomach mucosa was noted at 75 mg/kg/day (9 males, '
8 females) and at 200 mg/kg/day (14 males, 14 females). L
Pallor of the stomach mucosa was observed at 75 mg/kg/day
(4 males, 4 females) and at 200 mg/kg/day (10 males, 1
7 females). No other gross pathological differences ere
observed ‘between the treated and control groups.;t¢

‘A concentration related increase in the incidence of A RN
centrilobular hepatocyte hypertrophy was observed in all male
treatment groups, and was observed in the 200 mg/kg/day ‘
females. Hyperkeratosis in the nonglandular mucosa of the™
stomach was observed at 25 mg/kg/day (10 males, 6 females),

75 mg/kg/day (9 males, 10 females), and 200 mg/kg/day’(all
test animals). - Squamous epithelial hyperplasia -in the :
nonglandular mucosa of the stomach was observed in the.

25 mg/kg/day groups (4 males, 10 females) and 75 and .

200 mg/kg/day groups (all test animals/group). The 1ncidences
of hyperkeratosis and squamous epithelial hyperplasia of the -

- stomach may have been due to the irritancy of the test e

7.




substance, ratheY than a-. treatment related effect. In. the
200 mg/kg/day groups, the incidences of stomach ulcerations
(3 males, 2 females) and chronic inflammation (5 males, |

4 females) may also have been due to the irritant properties
of the test substance. No other differences in microscopic
alterations were observed between the treated and control
groups. No neoplastic tissue was observed in the treated or
control groups.

Y

Iv. Study deficiencies

The concentrations of the -test substance were not confirmed.
No explanation was provided as to why concentration analyses
-were conducted using bulk solutions of the test substance at
concentrations of 2.5, 7.5, and 20.0 mg/mL in solution, rather
than confirming the test concentrations employed in this
subchronic toxicity study (25, 75, .and 200 mg/kg; equivalent
to 0.025, 0.075, and 0.200 mg/mL) - However, the homogeneity
and stability data submitted 1n this study are acceptable
(recoveries 290%) . _

- No significant deficiencies from Subdivision F were noted in
this study. -

A
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DATA EVALUATION RECORD

§IQQX_IXEE: Prenatal Developmental Study - Rat ) o :
OPPTS Number: 870.3700 . OPP Guideline Number: §83-3a

DP_BARCODE: D212156 _ SUBMISSION CODE: 481260

P.C. CODE: 107801 . " TOX. CHEM. NO.: None
IE§I_MAIEBLAL_1£QBIEZL= Omacide (97-98% ai,"IPch’ o
§X§Qﬂ1ﬂ§: 3-iodo=-2-propynl butylcarbamaté“

CITATION: Twomey, K. (1994) Omacide (IPBC): Oral (gavage)
rat developmental toxicity (teratogenicity) study.
Toxicol Laboratories Limited, Ledbury, . .o :
Herefordshire, England. Study Nos. OLA/18/R (range-
finding) and OLA/19/R.. August, 1994. MRIDs .
43491803 (range-finding) and 43530204. Unpublished.

SPONSOR: Olin Corporation, 91 Shelton Avénué;-PO~Box 30-9643, Néw_
Haven, CT - . ' : . : B . T

EXECUTIVE SUMMARY: - |
In a'developmental toxicity study (MRID 43530204), omaCide k>97%
ai) was administered to 24 female CD (Sprague-Dawley) rats per

dose by gavage at dose levels of 0, 25, 75, or 250 mg/kg/day from
days 6 through 15 of gestation. ' L «

Maternal toxicity as evidenced by aggressive behavior, post-dose
salivation, decreased mean body weight gain, and decreased food
" consumption w;s observed in the mid-dose (75 mg/kg/day) and high-
dose (250 mg/kg/day) rats. During the dosing period '(days 6-15),
‘the mean body weight gain of high- and mid-dose dams were .
approximately 75 and 83%, respectively of the.controls. At the
" onset of dosing (days 6-9 of gestation), food consumption by the
high-dose group was 71% of the controls (p -<0.01) and remained
lower (not significant) throughout the dosing period. In the
mid-dose group, food consumption was approximately 84% of the
controls (p <0.01) from days 6 to 12 of gestation. Thereafter,
mean food consumption was similar to the controls. Additionally -
at necropsy, absolute and relative liver weights were '
approximately 17-22% greater (p <0.01) in the high-dose dams as
compared to the controls. The maternal LOEL is 75 mg/kg/day,
based on decreased mean body weight gain and food consumption.
The maternal NOEBL is 25 mg/kg/day. .= = ‘- Co-

No evidence of a treatment-related‘effect'dn fetal'ViAbility.waa‘

N3



OMACIDE

demonstrated. At 250 mg/kg/day, méan'fetal‘bodvaeiéht ﬁés'}‘

f

reduced to approximately 95-96% of the controls (significant in
the females at p <0.05) and developmental delays that included a
higher frequency of rib defects and incomplete or non- . . <
ossification of bones were noted. The developmental LOEL is 250
mg/kg/day based on reduced body weight and developmental delays.
The developmental NOEL is 75 mg/kg/day.

The developmental toxicity study in the fat is classifiéd .
acceptable and does satisfy the guideline requirement for a .
developmental toxicity study (OPPTS 870.3700; §83-3 (a) in rats.

: Signed and dated GLP, Quality Assurance, Data -

Confidentiality, and Flagging statements were provided.

I. MATERIALS AND METHODS

1.

A. MATERTALS S TV

Test Material: Omacide =

Description: Technical, off-white coarse powder.
Formulations in 1% aqueous methylcellulose were stable
for 8 days at 4 C. ‘ P ' : :

- Lot/Batch #: 2DR-293-TS]I

3.

Purity: 97-98% ai
CAS #: 55406-53-6

Structure:

H “ 5
H’C“\/ N\n/ o“\:/ ¢
. o R

H . . . B . N - / :
Description: 1% Aqueous methylcellulose -
Lot/Batch #: Not specified ~ .
Purity: Not specified !

Test animals: Species: rat

Strain: CD (Sprague Dawley)

Age at mating: 11-12 weeks

Weight at mating: 223-273 g o

Source: Charles River, U.K. Ltd, England. _

Housing: During acclimation, females were housed in grid-
bottomed stainless steel cages, 5 per cage. Males were
housed in grid-bottomed polypropylene cages. Two females .
were paired with 1 male in the polypropylene cages during
mating. After mating, females were housed in solid-
bottomed polypropylene cages with wood sawdust.

3



OMACIDE

B.

Water: Tap water, ad libitum
Environmental conditions:

.Temperature: 18-22 C
Humidity: 39-68%

" Air changes: 16/hr
Photoperiod: 12 hrs dark/12 hrs light
Acclimation period: 10 days '

1. In life dates - Start: 8/30/93  End: 9/20/93

" 'Developmental Study.

OPPTS $70.3700 (83-3@)

Diet: SQC Rat and Mouse No. 3 Breeder Diet, ad ;1ni;§m“;

2. ug;ing: Females were paired on a 2F:1M pbasis with
sexually mature males. Day
in which sperm was observed in a vaginal smear.

0 was designated on the déy ¢

v : , w4 o
3. Animal Assignment: Animals were assigned to dose groups

as indicated in Table 1.
based on body weight.

TABLE 1. ANIMAL ASSIGNMENT.

(mg/kg/day) ‘

Control

Dose

Assignments were randomized and

Number of
Females -

| Low (LDT)

| Mia (MDT)

| High (HDT)

I o

4. Dose selection rationale

 In a range—finding.Study (MRID 434918031, omacide was
" administered orally to groups of 5 female rats each at 0,

50, 150, 200, or 300 mg/kg/day in 1% aqueous o B
The test solutions were administered at a
constant volume of 10 ml/kg on days 6 through 15 of

- methylcellulose.

gestation, inclusive.

to body weight.

Individual doses were adjusted/daily'

Clinical observations, maternal body
weight, and food and water consumption data were recorded.
" on day 20 of- gestation, the females were sacrificed and
gross necropsy was performed.
"examined to determine the status of each conceptus,
including the number and distribution of implantations,
resorptions, and live or dead fetuses. The liver and gravid
uterus weights and the number of corpora lutea were also
 recorded. Live fetuses were weighed, sexed, and examined

4

The uteri and ovaries were
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for external abnormalities. In dams dosed at-200 and 300
mg/kg/day the following were observed:  reduced maternal
body weight gain and food consumption between days 6 and 9ﬁ
(significantly different from the controls); increased '
absolute and relative (significantly different) liver
weights, and pre- and post-dose salivation. In dams dosed
at 150 mg/kg/day, non-significantly reduced maternal body
weight gain and food consumption throughout the dosing
period were observed, as well as a significant increase in
relative liver welght and pre-and post-dose salivation.

There were no maternal effects observed 1n dams dosed at 50~1

mg/kg/day.

s

There were no dose related effects on fetal perameters;°:

Based upon the results of thls,range-finding study, 250
ng/kg/day was selected as a high dose for the suhsequent
full developmental toxicity study in rats. Low- and mid-
dose levels chosen were 25 and 75 mg/kg/day, respectively.

5. eparation an alys

o4

Test formulations were prepared weekly by mixing appropriate .

amounts of the test substance with 1% aqueous
methylcellulose and stored in the dark in brown gless
bottles at 4 C. Prior to the start of the study, ;
homogeneity was tested in samples taken from each of t
levels (top, middle, and bottom) -of test formulations
prepared at low (1.0 mg/ml) and high (100 mg/ml)
concentrations in 1% aqueous methylcellulose.:

j rqw,_‘w
‘samples were assayed after 1;-2, 4, and 8. vy 5tbrage at .

C to determine stability of the test substance.
Concentration analyses of each test formulation were
performed tw1ce during the study. .

Homogeneity Analysis: \90-119%
Stability Analysis: 91-107%

Concentration Analysis' 98-104% ,VQ'e gfﬂff'°f‘Vf:ﬁiu‘

The analytical data indicated that the mixlng procedure waseysﬂﬁ

adequate and that the variance between nom1na1 and actnal
dosage to the study animals was acceptable. - AN

6. Dosage adm;n;st;atlon

All doses were admlnlstered once daily by gavage, on
gestation days 6 through 15, in a volume of 10 ml/kg of body
weight. Dosing was based on the most recent body welght
determination. » . :

s




The animals were checked for moftality or clinical signs

. daily. Body weights were recorded on days 0, 6 to 15

inclusive, and on day 20 of gestation. Food consumption
data were recorded for days 0-6, 6-9, 9-12, 12-15, and 15-20
of gestation. Dams were sacrificed on day 20:of gestatlon.

~ Thoracic and abdominal cavities were opened, the major
organs were examined. Organs or tissues showing macroscopic

‘abnormalities were removed and fixed in formaldehyde. The

weight of the whole body, liver, and gravid uterus was
recorded. Pregnancy status, number of corpora lutea, and

.number and distribution of implantation sites were noted.

The implantations were classified as early or late

;resorptions, and dead or 1live fetuses.

e valu tlo s -

Each fetus was’ weighed, sexed and examlned for external
abnormalities. The neck and thoracic and abdominal cavities

-

~of one-half of the fetuses were dissected and examined.

Fetuses were eviscerated prior to processing and staining
with Alizarin red S for skeletal evaluation.. The~rema1ning

 fetuses were processed in Bouins solution for visceral
- examination. Fetal flndings were classlfied as varlatlons

D. DATA ANALYSIS

1.

or abnormalities. . p

T

“§§g§15§ig§; aga;xseg P T ,

Data were subjected to analy51s of variance or Kruskal-

‘Wallis test. Where significance was achieved, the data were

subjected to Dunnett’s t-test (p <0.01 or <0. 05). or punn’s
multiple comparison test (p <0.001, <0.01, or <Q 05) L

I :i ; i E o ' - s i ' . T
) s S v

P

Pre-implantation and postvlmplantatlon loss 1nd1ces were

‘calculated from cesarean section records of animals in the
‘study. The pre-~implantation loss (%) index was calculated

~ as:

(# corpora 1utea - # xmplantation sites)/# corpora lutea x 100
The post~1mplantatlon loss (%) index was calculated as"

(# implantation sites - # live fetuses)/# implantation qites x 100 -



2 omcms | pm 'OPPTS 870.3700 (§83-3
gig;g:iggl control data BRI o ;‘}Q'.“:
Historical control data (July, 1990—septembery i993,V360

' mated females) were provided to allow for comparisons with
concurrent controls.

II. RESULTS
A. MATERNAL TOXICITY
1. Mortality agd Clinical Observatiggg‘

All dams survived to termination of gestation on day 20.

Midway through the dosing period (days 10-16) aggressive.

behavior and post-dose salivation were observed in all of
the mid- and high-dose animals. There were ro treatment

related clinical observations in the low-dose group.

'Body weight gain data are summarized in Table 2. Durlng the-
dosing period (days 6-15), the mean body weight gain for the
high and mid-dose dams was approximately 75 and 83%, :
respectively of the controls; this was significant at p
<0.01. The mean body weight gain of females in the low dose
treatment group were similar to the controls.
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TABLE 2.

gPretreatment:
f Days 0-6

eve pmental Study OPPI’S%WJ?W @83-3@)
MATERNAL BODY WEIGHT GAIN (G)c |

Dose in mg/kg/day (# of Dams)

0 (23)

33

25 (24)

32

75 (24) _

250 (24) |

§ Treatment:
% Days 6-7

iTreatment:
Days 6-8

| Treatment:
| Days 6-9

?Treatment:
| Days 9-12

| Treatment:
|~ Days 6-15

| Posttreatment:
’ Days 15-20

* Data obtained from Table 2, page 26, in the study report.

3. Food Consumgt;og
At the onset of dosing (days 6-9 of gestation), food

consumption by the high-dose dams was -approximately 71% of
the controls (significant at p <0.01) and remained lower

(not significant) throughout the dosing period.

* signlflcantly different from controls, p <0.01 or <0 05.

In the mid?*

dose dams, food consumption was approximately 84% of the
controls (significant at p <0.01) from days 6 to 12 of.

gestation.

the controls.

Thereafter, mean food consumptlon was similar to
Food consumption by the low-dose group was

similar to the controls. The most significant decrease in -
food consumption (during days '6-15) was accompanied by a
decrease in food efficiency during this period (0.88 and -

0.84 at the 75 and 250 mg/kg/day dose levels, respectively,
vs. 1.0 in control).

4. Gross Pathology

At necropsy, group mean absolute liver weight was
8

Y2



JOMACIE - T T Developmiental Shidy OPPTS 870.3700-6833(a)

,approximafely 17-22% greater (significant'ét p <0.01) in the

high-dose dams as compared to the controls, while group mean
relative liver weight was approximatelt 22% greater in the
high dose group vs control. These findings were judged, to
be treatment-related. The mean absolute liver weights from-
the low~ and mid-dose dams were similar to the controls; the
relative liver weights were greater than the controls, but
not statistically different. ‘

-

An enlarged placenta on two of the six fetuses of one high-

dose female and alopecia of the thorax and forelimbs in two
.of the females from the low-dose group were also observed.

Data;afe as follows and are summarized in Table 3. The
number of corpora lutea, implantations, viable fetuses,
placental weights, and the extent of pre- and post- . .

implantation losses were similar between control and treated

groups. The number of males in the mid-dose group was
significantly (p <0.05) greater than in the controls.

g2

However, this was judged unrelated to. treatment since it was
© within the historical range for combined control/inactive - -

treatments. A slight treatment-related reduction in mean
fetal weight was observed in both sexes at the high-dose

-level. The mean high-dose fetal weight was approximately

95-96% of the controls (significant in the females at p
<0.05); this finding was below the range of historical
controls. , B R ‘
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" Developmental Study OPPTS 870.370

TABLE 3. CESAREAN SECTION OBSERVATIONS.' ~— '

Observation

Dose (,mé/kg/day}

| # Animals Assigned (Mated)

24

# Animals Pregnant
| Pregnancy Rate (%)

23(96)

| Total # Litters

23

| Maternal Wastage:
# Died (pregnant/nonpregnant)
# Aborted S

# Premature Deliveries

0

0

| Total # .Corpora Lutea
| Corpora Lutea/Dam

398
17.30

436

0
0.
0

| Total # Implantations
{ Implantaﬁons/Darh

376
16.35

18.17
- 381
- 15.88

-

- 16.67
364
C15.17 .

1. w610 f°

| Total # Live Fetuses -
Live Fetuses/Dam

357

155+ 1.9

355 -
148 +29

¥

T 349 .

-

| Total # Dead Fetuses

0.

-

0

145 +32
——

155426 §

| Total # Resorptions®
| Eardy |
Late

Resorptions/Dam
| Early
Late

19
17
’

0.83

o1a

0.09

o3
4
108
0.96
013

S
14
C
0.63
. 058
004

1. 04&
. 0.08 ‘l“;é:,’

Mean Fetal Weight (g) Males
| Mean Fetal Weight (g) Females |

3.75 + 0.28
3.55 + 0.27

1 3.68 +0.25

3.83 +£.0.29

" 3.87 +£0.26

'3.69 + 0.22

ss0xo0mf

337+ 031 §

| Sex Ratio (% Male)

47

53

58

. 50

Preimplantation Loss (%)

5.1

'10.9 ,

8.7

1T

Postimplantation Loss (%j

5.0

7.0

52 -

39 |

* pata obtained from Tables 5 and 6, pages 29-30, and
Appendix 7, pages 60-63, in the study report..
® No total resorptions were reported.

10




’Fetal examinations included external observations at necropsy,

visceral observations. at necropsy and following free-hand

serial sectioning, and skeletal findings. The study report
classified fetal findings as variations or malformations

(major or minor) and provided a summary incidence of the

number of fetuses and mean percent affected in each evaluation

category. Noteworthy visceral findings (results: of necropsy
and serial sectioning) and skeletal observations are
summarized in Tables 4a and 4b.

A small number of major abnormalities of the heart, lungs,
eyes, and head were noted in the control and. treated groups
and are summarized in Table 4a. Edema, undescended testes,

and cleft palate were observed in two fetuses from one

control litter; these abnormalities were not detected in the
treated groups. 1Incidences of minor abnormalities detected
outside of the concurrent controls are also noted in Table .
4a. Due to the low incidences and the lack of any apparent
dose response, the external and visceral abnormalities were

;not attributed to treatment with omacide. _

2. X n o’

Skeletal examlnation of the fetuses is summarized ‘in Table

4b. A significant (p <0.001). intergroup~difference in
skeletal fetal abnormalities was noted: by the: author. A
higher frequency of rib defects and incomplete or.non- ‘-

ossification of bones was detected in the high-dose group

compared to the controls. The increased frequency of non-
ossification of the 5th sternebrae in the high-dose animals

was significantly (p <0.001) different from the .controls.

There was also a parallel. significant (p <0.001) decrease in
" the number of fetuses with normal sternebral ossification.in
- the high-dose group. These findings are consistent ‘with the

slight dose-related decreases in mean fetal 1} “Wweight

noted in the high-dose animals. The frequency. of vestigial

- 14th ribs in all treated groups was higher than the -
concurrent or historical controls; these findings wvere
judged unrelated to treatment. - 4

TR ERRR



A

Observations

‘«#Fetuses litters) examined

357 (23)

; #Fetuses(litters) affected 5 (2) 1 (1)

| Head: Domed (mj)* : 0 (0) 0 (0)

% Eye: Uni- or bilateral ' 0 (0) Omgd);w
| anqphthalmia (m3) ) . :

| Brain: BEnlarged lateral -~ 1 (0.3) 0 (0)
ventriclea (mi) :

| Transposition of great 0 (0) 0 (0)
t vessels (mj) . o SR

| Atria: Enlarged, uni- or 0 (0) - 0 (0)
g'bilateral (m3) . o

- | Heart: Incomplete geptum 0 (0) - -0 (0)
(mj) _— ‘ :

Il Lung: single left or right 2 (0.6) | .0 (0)
| lobe .(mj) - .

Abdominal hemorrhage (mi) 0 (0) .1 (0.3)

|Lsttus inversus (mj) 1 0.3) | .00y

-  Number of fetuses (mean %); Mean % g sum of % of affected IR
' fetuses per litter/number of litters. Data obtained from Tables
7 and 8, pages 31-32, in the study report.
Abnormallty categorized as major (mj) or minor (mi) by

_ author. :

. b

12
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TABLE 4b.

| observations

FETAL SKELETAL

‘Dose (mg/kg/day)

25

75

250

#Fatuaes(litters) examined

179 (23)

SKULL

177 (24)

175 (24)

187 (24) |

I Palatine: Cleft (mj)®

1 (0.5)

_o(o.oy

-0 (0.0)- |

m df(d,qr

| Hyoid: Not ossified (v)

47 (24.6)

“30 (15.4)

36 (18.7)

;'223{1iy6’

| parietal: Incomplete
 ossification (v)

4 (1.9)

6 (2.8)

1 (0.6) -

3 (3

VERTEBRAE

i No. of thoracic: 14 (mi)

0 (0.0)

0 (0.0)

2 (1.2)

f No. of lumbar: 7 (mi)

5 (2.8)

2 (1.0)

43 (1:6)

Thoracic centra,fone or
| more: Not osasified (mi)

1 (0.6)

é (%;%}W

0-(0.0) |~

| Thoracic centré, one or
| more: Bipartite (mi)

3 (1.7)

0 (0.0) .

2 (0.9)

| Thoracic cehtra; one or
! more: Asymmetrically

0 (0.0)

0 (0.0) .

0 (0.0) .| 2 (2.

| ossified (mi)

| Thoracic centra, ore or
" || more: Hemicentric (mi) -

0 (0.0)

* Number of fetuses (mean %);

per litter/number of litters.

TO(OQOﬁi

2.0 |

Mean . $=sum of % of affecta& fetuse- )

Data obtained from Table 9,

. pages 33-36, and Appendlx 12, pages 88~106,‘in the study"

report.

variant (v) by author.

* Significantly different ffom controls (p <0 001).

13
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TABLE 4c. FETAL SKELETAL EXAMINATIONS - RIBS,

Tl

| Developmental Study opvrs s'm.mo (§83-3(a))

STERNEBRAE, AND

* Number of fetuses (meanA%);
) per litter/number of litters.

LIMBS.*
; ' . Dose (mg/kg/day) |
I Observations |
| 0 25. .75 250 |
} #Fetuses(litters) 179 (23) 177 (24) .| 175 (24) 187 (24)
F._.M____ o —
| RIBS, STERNEBRAE, AND LIMBS
| Ribs, ‘ : 0 (0.0) 1 (0.5) | 1 (0.7) 1 (0.5)
I Uni~ or bilateral, . . o ' < B
| Vestigial 13th (mi)® B o ;
| 13 normal pairs (usual) | 155 (86.6) | 139 (79.7) | 132 (76.0) | 137 (73.5) |
| uni- or bilateral, 21 (12.0) | 37 (19.8) 39 (21.7) | 45 (23.7)
i vestigial 14th (v) ’ , . ;
| uni- or bilateral,’ 1 (0.5) 0 (0.0) 1 (0.5) 5 (2.7)
i cervical ribs (mi) : . ] :
| sternebrae, o 40 (21.6) | 21 (12.6) | 36 (21.5) | 79 (44.1)*
N Sth: Not ossified {(v) : - -
| 6th: Not ossified (v) 8 (4.3) | 7 (4.0 8 (4.5) 12 (8.3)
| 1st: Incomplete ' 2 (1.0) 2 (1.3} | 3 (1.8) 3 (2.3)
E ossification (mi) : e o
| 2nd:: Incomplete 11 (5.7) 7 (3.8) 6 (3.0) 18 (9.3)
| ossification (mi) : : ' :
| 3rd: Incomplete - 2 (1.1) | 1 (0.7) 2 (1.3) 3 (2.5)
oaaification (mi) ) - A )
4th: Incomplete 4 (2.3) 3 (2.0) 3(2.0) |- 7 (5.7)
ogsification (mi) . : L . »
| A11 sternebrae normal 128 (72.7) 146 (82.2) 130 (73.8) | 93 (47.3)* |
| (usual) ‘ K , v
| Metacarpals, one or 73 (39.2)° | 68 (38.5) .| 62 (32.6) | 85 (47.7)
} mores HNot ossified (v) ‘ ‘ o . . -]
i Metatarsals, one or 2 (1.0) | _0 (0.0) 10 (0.0) 2 (1.9)
| more: Not oasifiad (mi) : ' : : ‘ -
oo e e = e SRR SN s A

Mean t=sum of % of affected fetuses
.Data obtained from Table 9,

_ pages 33-36, and Appendix 12, pages 88-106 in the study

report.

variant (v) by author.
* Significantly different from controls (p <O0. 001)

14
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OMACDE o  Developmental Study OPPTS 870.3700 (83-3@)

III.

A.

DISCUSSION
ORS’ NCLUSIONS

The study report concluded that oral administration of -
omacide at 75 and 250 mg/kg/day to pregnant dams during
organogenesis was associated with salivation and aggressive
behavior, and decreased body weight and food consumption.

In the high-dose group, absolute and relative liver weights:
in the dams were higher than the controls while fetal weight
was lower and the fetuses were less well ossified than the
controls. Oral administration of omacide at 75 mg/kg/day
produced no adverse developmental effects and dosing at 25
mg/kg/day produced no maternal or developmental adverse
effects.

B. REVIEWER/' S DISCUSSION

1.

MATERNAL TOXICITY

Following oral administration of the test substance;. omacide‘
(97% ai) to pregnant dams on days 6-15 of gestation, . .
maternal toxicity as evidenced by aggressive behav1or, post-
dose salivatlon, decreased mean body weight gain, and :
decreased food consumption was observed in the mid-dose (75
mg/kg/day) and high-dose (250 mg/kg/day) dams. In addition,
at necropsy, absolute and relative liver weights were ;
greater in the high-dose dams as compared to the controls.
There were no treatment related effects on mortality,
clinical signs, body weight gain, food consumption, gross
pathology, or intrauterine pa*ameters in the low-dose group.'

. naternal LOEL = 75 mq/kg/day
. Maternal NOEL = 25 mg/kg/day

DE!ELQBMEEIA&;IQKIQIEI

a. Deaths/Resorptions: The numbers . of resorptions/dam and
viable fetuses/dam for the treatment groups were not
significantly different from concurrent or historical
controls. .

b. Altered Growth: A small treatment-related reduction in
mean fetal weight was observed in both sexes at the high-
dose (250 mg/kg/day) level (significant in the females at
p <0.05). The mean fetal weight (male and female. average
combined) of 3.485 g is 94% of the historical control
mean (3.69 qg) and below the low range (3.61). '

c. Developmental Variations: A significant (p <0.001).
intergroup difference in skeletal fetal abnormalitles was

15



noted by the author. The increased frequency of non-
ossification of the 5th sternebrae in the high-dose '
animals was significantly (p <0.001) different from the
concurrent controls and greater than detected in the
historical controls. There was also a parallel
significant (p <0.001) decrease in the number of fetuses
with normal sternebral ossification in the, K high-dose
group. In addition, the frequency of vestlgial 14th ribs
in all treated groups was higher than the concurrent or
historical controls; these flndings however, were judged
unrelated to treatment.

d. Malformations: A small number of abnormalities of the
heart, lungs, eyes, and head were noted in the control
and treated groups but were not attributed to treatment
-with omacide. .

Developmental LOEL = 250 ﬁg/kg/day
Developmental NOEL = 75 mg/kg/day

' IV. STUDY DEFICIENCIES

' The developmental toxicity .study in the rat is classifled
acceptable and does satisfy the guideline requirement for a
developmental toxic1ty study [OPPTS 870. 3700, 583—3 (a)] in
rats.



OMACIDE IPBC -~ - 'SALMONELLA/ESCHERICHIA COLI

Principal Reviewer: Nancy E. McCarroll "~ Signature: ‘/d-qfhu
Review Section III, Toxicology Branch - Date: U _1(3/4¢
II/HED (7509C) S
Secondary Reviewer: I_im;hy_&__ugngw Signature W
Review Section I,

Toxicology Branch II/HED (7509C) - Date: [;[?L

DATA EVALUATION REPORT

- ;l-nammal iad

.smzlmz Mutagenicity: Sal n /
microsome mutagenicity assay; OPPTS 870 5100/5265 [§84-2]

W: D212154 'SUBMISSION NO.: 5481260

PC_CODE: 107801 - TOX, CHEM. NO.: S01A  MRID No.: 43530207

TEST MATERIAL (PURITY): Omacide IPBC (99%) |
3 W&ﬂ 3-Todo-2-propynyl butylcarbanate

CITATION: San, R.H. C and Klug, M.L. (1993). S_gmug/uammalian Microsome
Plate Incorporation Assay (Ames Test) and Mmg_gg_u WP2 uvrA ‘Reverse

‘Mutation Assay With a Confirmatory Assay; Microbiological Associates, Inc.,

~ Rockville, MD; Study No. TC727.501088; Study (:ompletion Date: l{arch 31 1993,
Unpublished W 43530207 v

§.E.QH§QE Olin Corp New Haven, CT 1

EXECUTIVE SUMMARY: .In a microbial nmtagenicity assay (MRID No. 43530207),
; strains TA1535, TA1537, TA1538, TA98 ‘and TA100 were

. Salmonella typhimurium
exposed to 3.3-1000 pg/plate Omacide IPBC (99%) in the presence and absence of"

§9 activation and E, coli strain WP2 uvrA was exposed to 10-3333 yg/plate +/- 89.
Two independent trials were conducted. The S9 fraction was derived from Aroclor
. 1254 induced rat livers and the test material was delivered to the test system
in dimethyl sulfoxide -

!
: Cytotoxicity for all strains was observed at 1000 yg/plate +/-89.  The
nonactivated and S9-activated positive controls induced the expected mutagenic
" response in the corresponding tester strain. There was, however, no indication
of a mutagenic effect at noncytotoxic doses of Omacide IPBG

- The study is classified as Acceptable and satisfies the requirements for FIFRA

'Test Guideline 84- 2 for microbial _gene mutation mutagenicity data.

g_o_mmm Signed and dated GLP, Quality Assurance and Data Confidentiality
statements were provided »

[

1 . June 25, 199%
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OMACIDE IPBC - . SALMONELLA/ESCHERIGHIA COLI

v

1. MATERIALS AND METHODS

A. MATERIALS:

1.

Test Material: Omacide IPBC , DN

Description: White, cream colored crysualline powder

- Lot/batch number: Not listed

Purity: - 99% (provided by the sponsor) - ' ' C
Receipt date: December 10, 1992 . : ‘ ' T
Stability: Not listed.

CAS number: 55406-53-6

Structure:

[

0

\ P
o-—-ca,—-cm

Solvent used: Dimethyl sulfoxide (DMSO)

Other comments: The test material was stored at 0 6°C, protected from
light. Dosing solutions were prepared immediately prior to use and

' samples were returned to the Sponsor for chemical analysis The report
did not indicate whether analytical determinations were pe:formed

Control Materials:

Negative: None

' - Solvent/final concentration: DMSb/SO uL per plate

Positive:

Nonactivation: :
Sodium azide : ____lag___ ug/plate TA1535, IAIOO
2-Nitrofluorene (2-NF) 1.0 . pg/plate TA1538, 1298
9-Aminoacridine (9-AA) 75 ug/plate TA1537 ‘

Methyl methanesulfonate (MMS) . 1ggg yg/plate UPZ gz;A
Activation:

2-Aminoanthracene (21AA) 1.0 - pg/plate all §glmgngll§
. : ’ ‘ -strains
___l_______ uz/plate E‘_ssli UPZ nxxA
Activation: 89 derived frcm 6.5-7 weeks old male Sprague Dawley (157-
196 g) '

X _ Aroclor 1254 X induced X _rat =~ _x_ liver
phenobarbital noninduced . mouse . . __ lung. -
none ' ‘ _ hamster other
other ___ other o

: ?z

P " June 25, 1996



OMAGIDE IPBC . |  SALMONELLA/ESCHERICHIA COLI-

The S9 homogenate was prepared. by the éesting iéboratory .and assayed
prior to use for its ability to convert 2-AA and 7,12- dimethylbenz(a)-
anthracene to forms mutagenic to strain TA100.

$9 mix compos ition.

. Component: o | ___ansgnsxgﬁiga;_

Phosphate buffer, pH 7.4 . © .. 100 mM
Glucose-6-phosphate _ s ' .5 mM
NADP ' 4 mM
KCl 33 mM
MgCl, 8 mM
s9 102

) ;. 8. typhimurium strains ‘ . :
TA97 - —X TA98 X TA100 - TA].OZ , TAlO04 !
X TAl1535 x  TA1S537 _x_ TA1538 o -
list any others: L_Lli WPZ uvrA

Test organisms were properly maintained" X_g; o s
Checked for appropriate genetic markers (rfa mutation. R factor)? ng

Test Compound Concentrations Used:

(a) 2xglLminérx_sxsgsexisisx_ggaéx: Ten doses (6.7, 10, 33, 67, 100,
333, 667, 1000, 3333 and ‘5,000 pg/plate) vere evaluated with -
strains TA100 and WP2 uvrA-. in the pPresence and absence of §9
activation; single plates were used per dose, per strain, per
condition. I R '

(b)  Mutat :
Trial 1: Trial 1 was aborted due to a technica}. error.

Trial 2: Six doses (3 3, 10, 33, 100, 333 and 1000 pg/plate) were
evaluated in ' triplicate in the presence and ~absence of §9°
activation with all _sg],mmgllg tester strains. . The six non-
" activated and ‘S9-activated doses evaluated in’ the L_;Q_LL strain
 ranged from 10-3333 pg/plate +/-89. Triplicate plates were used
per dose, per strain, per conditiém. . T i

Trial 3: Doses and conditions were as described for Trial 2..

B. TEST PERFORMANCE:

1.

!buL_sﬁLééim_nslls_Aagéx __X__ Standard plate test
— Pre-incubation (_____) minutes. ’

®"Prival® modification . \ o ) R
Spot test o : s
Other (describe) - - . TR ‘ C/;fé

Sho e

s R e
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OMACIDE "fIPBc o o SALKONELLA/ESCHERICHIA -COLI'
2.

Protocol: Similar procedures were used for the preliminary cytotoxicity
and the mutation assays. A 100-uL aliquot of the appropriate tester
strain at a density of =107 cells/mL and 50 puL of the appropriate test

material dose, solvent, or positive control were mixed with 2.5 mL’

volumes of molten top agar supplemented with L-histidine and biotin (§,

- typhimurjium strains) or tryptophan (E. coli strain) In the S9-activated

tests, 0.5 mL of the S9-cofactor mix was added to 2.0 mL of top agar.
The contents of the tubes were mixed, poured over Vogel-Bonner minimal
medium E plates and incubated at 37:2°C for =48 hours. At the end of
incubation, plates were either scored immediately for revertant colonies
or were refrigerated and subsequently counted. Means and standard
deviations for the mutation tests were determined from the counts of
triplicate plates per strain, per dose, per condition. The sterility of
the S9 mix and the most concentrated test material dosing solution used

. in the mutation assays was determined by plating on selective agar.

(a) W The assay was considered acceptable if (1) the
. appropriate genetic markers were verified for each tester strain,

(2) the number of spontaneous revertants for each tester strain wvas

within specified limits, (3) the density of the tester strain

cultures was 20.3x10° cells/mL, and (4) the nonactivated and -S9-
. activated positive controls induced at least a 3-fold increase in

t:he number of revertant colonies compared to' the solvent control

(b) W: The test material was considered positive if it
'~ © caused a dose-related increase in the mean number of revertants. per
plate of at least one strain. ' This increase must be at least 2-

fold in strains TA98, TAl00 and WP2 uvrA or at least 3-fold in

strains TA1535, TA1537 and TA1538 at the peak of the response.

- REPORTED RESULTS:

: c : Ten doses of the test material ranging
from 6.7 to 5,000 pg/plate were evaluated with and without S9 activation
using strains TAl00 and WP2 uvrA. "No compound precipitation was
apparent at any nonactivated or S9-activated level. Concentrations

. 2667 or 23333 ug/plate +/-5S9 were lethal in strain TA100 or WP2 uvrA,

respectively. Cytotoxicity, as indicated by an =50 or greater
reduction in revertant colonies was also apparent at 333 ug/plate + S9
(TA100) or at 1000 ug/plate +/- S9 (WP2 mA) ,

Mutation assays: Due to a technical error the original assay was.
aborted. Summarized results from the successfully completed trials are
presented in Study Report Tables 27 and 28, pp 43 and 44 (see
Attachments). As shown, the data from both assays were in good
agreement and indicated that Omacide IPCB was cytotoxic for all strains
at 1000 ug/plate +/- S9 but was not mutagenic. The slight increases in
revertant colonies of strains “TA1535, TA1537 and TA100 noted in the.

confirma.tory trial at 333 pg/plate + S9 were not sufficient to conclude C/T

) - “ . “Junezs,w%‘
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OMACIDE IPBC , | , | ' SALMONELLA/ESCHERICHIA COLI

a positive response. These increases were not seen in the initial trial -
and all values were within the historical background ranges of the
reporting laboratory By contrast, the monactivated and S9-activated
positive controls induced clear mutagenic responses in the appropriate
tester strain in both trials.

Based on the overall findings, the study authors concluded that Omacide
IPBC was not mutagenic in this microbial gene mutation assay.

D. REVIEWERS' DISCUSSION/CONCLUSIONS: We assess that the study was properly
conducted and we concur with the study authors’ conclusion that.Omacide IPBC
was assayed over an appropriate dose range but failed to induce a genotoxic -
response. The sensitivity of the test system to detect mutagenesis was
adequately demonstrated by the results obtained with the nonactivated and
§9-activated positive controls. We conclude, therefore, that the study °
provided acceptable evidence that Omaci.de IPBC is negative in this micrqbial
test system.

E. STUDY DEFICIENCIES: None.

s

5 o . June'25,199 |
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ATTACHMENT

STUDY REPORT TABLES 27 and 28 'Pf, 43 AND: 44
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Page is not included in this copy.

Pages %7 through 78 are not included.

The material not included contains the following type of
information:

Identity of product inert ingrédients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product'ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.

x FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




OMACIDE IPBC : ‘ o GENE HUTATIOHS IN CULTURED
o S S HAHHALIAHCELLS (842) )

Principal Reviewer:' ﬂgmy_j_._ﬂg_@g_:_oj,l B Signature Mﬂl l’ M

Review Section III, Toxicology Branch ~ Date: I 3/ 3/9¢
II/HED (7509C) LA
Secondary Reviewer: ,I_LMM_MM Signature: /__;"Qs——
Review Section I, g o ] v .
Toxicology Branch II/HED (7509¢C) , Date: Y3094

DATA EVALUATION REPoRTT“ '

w Mutagenicity - Mammalian Cells in Culture Gene Mutation Assay in
Chinese Hamster Ovary (CHO) Cells, OPPTS 870 5300 [§84 2] ‘

DPBARCODE: . D212151 - SUBMISSION NO.: s481260
BC CODE: 107801 . TOX. CHEN. NO.: sou mn.& 43491805

" .Wlﬂl Omacide IPBC (97. 51) :
W 3 Iodo-2-propynyl butylcarbamate

~ g;mngm: .Bigger, C.A. H. and Clarke, J.J (1993) CHO/HGPRT Hutation Assay With -
Confirmation; Microbiological Associates, . Inc..»« Rockville, MD; Study No.
TC727.332001; Study Completion Date: Septem'ber 1, 1993 Unpublished W
43491805 , AU T L
SPONSOR: Olin Corp. , New Haven, CT L

EXECUTIVE SUMMARY: 1In an in vitro mammalian cell gene mutation study (MRID No.
43491805), Chinese hamster ovary (CHO) cells were exposed to Omacide IPBC (97.5%)
doses of 5-20 ug/mL without S9 activation or 15-100 ug/mL with S9 activation in
the initial trial. Concentrations evaluated in’ the confirmatory trial ranged
from 2.5-20 pg/mL -S9 or 15-50 pg/mL 4S9.. The §9 fraction was derived from
Aroclor 1254 induced rat livers and the teet material was delivered to' the test‘ ’
system in dimethyl sulfoxide

Cytotoxi.city was apparent at 215 pg/mL ‘-S and at 250 yg/mL +89 The
nonactivated and S9-activated positive controls induced the expected mutagenic ‘
" response. There was, however, mno indication ;hatk Omacide IPBC induced a
mutagenic effect. . B ) : - L

The stu.dy is classified as Acceptable and satisfies the requitemem:s for FIFRA
Test Guideline 84-2 for mammalian cell gene mutation mu’cagenicity data.

W Signed and dated GLP,. Quality Assurance and ‘Data Confidentiality
) 'statements were provided ‘ _ : ‘
A < T

1. lune 25,1996 .
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' OMACIDE IPBC | o " GENE MUTATIONS IN GULTURED

I. MATERIALS AND METHODS

MAMMALIAN CELLS (84-2)

A. MATERIALS:

1.

~in DMSO to yield final concentrations of 4 and 5 ug/mL.

Test Material: Omacide IPBC

‘Description: White/cream coloi‘ed crystalline powder

Lot/batch number: Not listed

Purity: 97.5% (provided by the sponsor)

Receipt date: December 10, 1992

Stability: Not listed.

CAS number: 55406-53-6

Structure: V , _ |
, : r ' : 1

Py
"'(Cﬂz)z'—CHZ-—NH——C

/\

0-CH2—-Cmcx

Solvent used: Dimethyl sulfoxide ' (DMSO) e «i' '

Other comments: The test material was stored at 0-6°C, protected from '
light. The frequency of dosing solution preparation was not reported. _
Samples of dose formulations made for the mutation studies were

returned to the Sponsor for chemical analysis. The report did not
indicate whether analytical determinations were performed. -

-

Negative -Ham's F 12 medium supplemented with 571 fetal bovine serum, 12
L- glutamine and antibiotics , . ,

Solvent/final concentratign: DMSO/lZ ‘

Positive: Nonactivetion (concentrations,‘ solvent):- Ethyl methene-

“sulfonate (EMS) was prepared in DMSO to yield a final concentration of
0.2 pL/mL ‘

~.

Activation (concentra‘tions solvent) Benzo(a)pyrene (Bal?) was prepared

. - Activation: S9 derived from adult male Sprague- Dawley Fischer

X Aroclor 1254 X - induced X _ rat % liver
phenobarbital noninduced nouse lung
none . ‘ : hamster other -
-other : ‘ other '

The S§9 homogenate (Batch Nos. R462 and aa75) was prepered by the-
performing laboratory. Prior to use the S9 fraction was characterized

. for its ability to metabolize 2-aminoanthracene and 7,12-dimethyl-

benz(a)anthracene to mutagenic forms in Mm_ll&mm TAlOO -

2 June 25, 199@
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MAMMALIAN CELLS ' (84-2)

S9 mix compositioni ‘ |

NADP (sodium salt) 4 oM

Glucose 6-phosphate 5mM -

Potassium chloride , 30 uM

Magnesium chloride 10 mM

Sodium phosphate buffer, pH 8. 0 o 50 mM

Calcium chloride : < /10 mM

S9 homogenate _ » 100 yL/mL of cofactor mix

4, Test Cells: Mammalian cells in culture -

—. mouse lymphoma L5178Y cells :

X Chinese hamster ovary (CHO) cells .
V79 cells (Chinese hamster lung fibroblasts)
other (list):

"

Properly maintained? ng ’ o
Periodically checked for mycoplasma contamination? xgg

Periodically checked for karyotype stability? Not reported. . _
Periodically "cleansed" against high spontaneous’background? Yes.

__ thymidine kinase (1K)

selection agent: S bromodeoxyuridinbf(BrdU)

(glive concentration)

X hypoxanthine guanine-phosphoribosyl transferase (HGPRI)

flnorodeoxyuridine (FdU)

R |

Selection agent: 8- -azaguanine (8-AG)
(give concentration) l M 6- thioguanine (6 T6)

: at/K'ATPase . . . S G ,
Selection agent: : »onabain ¥

(glve concentration)

T

other (locus and/or selectton agent give details)

6; tio Used:

(a) Preliminary cytotoxicity assay: Nine doses (0.5, 1.5, 5.0, 15, 50,
150, 500, 1500 and 5000 ug/mL) were evaluated with and without 89

activation.

© Jude 25, 1996 ~ -
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OMACIDE IPBC | w . - GENE MUTATIONS IN CULTURED .
. I MAMMALIAN CELLS (84:2)

B.

(b) Mutation assays: _ -
Initial Trial: 5, 7.5, 10, 12.5, 15 and 20 ug/ul -§9

15, 25, 50, 60, 75 and 100 ug/mL +s9

Confirmatory Trial: 2.5, 5, 7.5, 10, 12.5, 15 and 20 pg/mL -S9

15, 25, 30, 40 and 50 ug/mL +s9

_Note: Owing to contan.nivnation,‘ three trials of the S9-act'ivéted confirmatory
assay were attempted. Only the data from the”successfull‘y completed trial
were reported. ‘ . e a g ‘

Mmmm:
Cell Treatments:

1,

2.

v

(a) Cells-exposgd to test compouriﬂd."négativ‘e: solvent and poéitiﬁe
controls for: : Co -
S5 __ hours _(n,onactivated) 5 _‘ hours (activated)

(b) Afte:.: washing, cells cultured for. Z to 9 days

(expression period) before cell selection.

(c) After expression, cells vere plated -at g dehsity of 2x105

cells/dish (10 plates/dose) .and eultured for . 710 _ ‘days in -
selection medium to ‘determinfe'numbérs‘. of mutants. Cells were -

plated at a density of ish (6 plates/dose) and cultured

‘and for _7-10 days without seléction medium to determine cloning

efficiency (CE).

Statistical Methods: Statistical analysis was not performed.

.
Evaluation Criteria: . ;

g : . The assay was coi’xéidefed valid if the "following
criteria were met: (1) the CE of the untreated and solvent controls was -

250%; (2) the ‘Spontaneous mutation frequericy (MF) in ‘the negative and
. solvent control groups fell within the range of 0 to 25 mutants/10¢

cells; (3) thepositive controls induced MFs that were 23-fold higher

than the solvent control and exceed the minimum MF (40 mutants/10¢ cells)
considered indicative of a positive response. ‘ .

Positive response: The test material was considered positive in this

assay system if at least .two test doses induced MFs™ that exceeéded
40 mutants/10% cells and the increase was accompanied by a dose response,

1.

= e :" The osmoiali.ty and pH of the
highest dose prepared. for the initial cjrtotoxi,city. assessment

“ Y Juneas, 1096,
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OMACIDE IPBC ' _ GENE KUTATIONS IN CULTURED
: MAMMALIAN CELLS (84-2)

TABLE 1. Representative Results of the Initiel CEO/EG?B‘I
Forward Gene Mutation Assay with Omacide IPBC

Relative X

Cloning . .
Efficiency Total Cloning - Mtation
Dosse (after Mutant Efficiency Foxpmrcy/ -
Substance (pg/mL) 89 treatment) Colonies (at selection) - 10f cells
Negative Control
Culture medium - - 111 15 0.98 7.7
, - + 81 . 6 ©0.93 3.2
Solvent Control .
Dimethyl sulfoxide 1% - 100 : 14 ‘ 0.94 7.4
1% + 100 46 ' 0.98 : 23.4
Positive Control
Ethyl methanesulfonate 0.2 gL - 72 258 ;. 0.84 170.0
Benzo(a)pyrene® 4.0 : + 17 113 - < 0.77 : 73.9.
Iest Materigl
Oumacide IPBC 10.0° - 33 ' s 0.85 28.7
12.5 - 23 1 1.00 . 5.5 .
15.0¢ - 8 0 6.66 <1.1°
25.0° + 53 ' 34 R 0.66 28.5
50.0 + 13 3 0.76 2.0
60.0° + 0 - 0 - 0.81 <0.6%
Total Mutant Colonies R o =

utation Frequency (MF) = - x 10,

Humber of Selection Plates (10) x Cloning Efficiency x 2x10° cells

"wo levels were assayed, datas frc;n the lower dose were selected as representative.

““Pindings for lower doses ('5.0 or 7.5 uﬂﬂ -89 or 15 nﬁ/ml- +89) did not indicate a mutagenic effect.

. “Higher doses (20 pg/mL -S9; 275 u/ﬂ.y+s9) were seversly cytotoxic. ' ) \;V

Talculated on the bssis of <1 mutant colony in the total number of selection phtos.

Fote: Data were extracted from the Study Report, Tables 2-4 pp. 15-17.

(1
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TABLE 2. Representative Results of the Confirmatory CHO/EGPRT

GENE MUTATIONS IN CULTURED
- MAMMALIAN CELLS (84-2) -

Forward Gene Mutation Assay with Omacide IPBC

Relative X
Cloning .
Efficiency Total Cloning : Mtation
- . Dosse (after Mutant Efficiency Precpmcy/
Substance (pg/mL) S9 treatment) Colonies (at selection) 10° cells*
Ne; Vi
Culture medium - - 97 19 . 0.93 ' 10.2
- + 119 . 0 1.17 L <04
Solvent Control
Dimethyl sulfoxide 1x - 100 34 0.92 18.4
S 1z 100 0 . 1.19 <0.4* -
Ethyl methanesulfonate 0.2 L - 66 sz 6.79 261.5
‘Benzo(a)pyrene® 4.0 +° 64 ' - 207 o 9.88 ) 117.6
Test Materisl
Omacide IPEC 12.5¢ - 27 0 0.83 <0.6*
15.0 - 10 2 0.8% 1.2
20.0 - 5 0 0.93 <1.8
25.0¢ + &7 3 1.01 1.5
30.0 + 65 8 1.20 3.3
40.0 + 20 13 1.35 4.8
50.0. + 8 1] 1.18 <0.5* .

Matation Prequency (MF) =

Total Mutant Colonies

x 106

l!uﬂn_r ~¢:tt Selection Plates (10) x Clqnin; Efficiency x 2:10’»:0111'

‘Calculated on the basis of <1 mutant colony in the total number of uloct.iotf plates counted. .

“Two levels were assayed, data tra the lower dose were selected as :oﬁtcu\nf.it.iﬂ.\

I3

indings for lower doses (2.5, 5.0, 7.5 or 10 pg/ml -S9 or 15 pg/nl +89) did not indicate a mutagenic effect. -

Hote: Data were m::ei.d from the Study Report, Tsbles 5-7 pp. 18~20. o

- Jurie 25, 1996 '
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i

Principal Reviewer: Nancy E. McCarroll Signature : ”w h G
Review Section 1II, Toxicology Branch Date: a q .

II/HED (7509C)
Secondary Reviewer: Timothy F. McMahon, Ph.D. Signature. cg}ib¢*‘€21h~._—,

Review Section I, ,
Toxicology Branch II/HED (75090) Date: ‘))2)?&

DATA EVALUATION REPORT ‘
- w Mutagenicity " Mouse micronucleus assay, OPPTS 870 5395 [584 2]

Wt D212153 w 5481260
E..QQREt 1078\01 W: 501A mm 43530206

' rEsT MAIEEIAL (ggglzxz Omacide IPBC (97. %) ,
eggugggxxxguzgxngﬂxuigl: 3-Iodo-2-propynyl butylcarbamate ‘
CITATION: Putman, D.L. and Young, R.R. (1993).. Micronucleus Cytogenetic Assay
"in Mice; Microbiological Associates, Inc., Bethesda/ Rockville, MD; Study No.
TC727.122; Study Gompletiqn Date: May 10, '1993. Unpublished .MRID NUMBER:
43530206 ’ .‘ o S o

m Olin Corp., New Haven, 'CT

) v : In a mouse micronucleus assay (MRID No: 43530206) groups of
f:lve male and five female ICR mice received single-intraperitoneal injections of
28, 55 or 110 mg/kg Omacide IPBC (97.5%) prepared in cornm oil. Animals were
sacrificed at 24, 48 or 72 hours postexposure and bone marrow cells were examined
- for the incidence of micronucleated polychromatic erythrocytes (HPEs)

. Overt toxicity in high -dose animals 1nc1uded death and lethargy There was no
evidence of a cytotoxic effect on the target tissue. . The -positive -control

induced the éxpected high yield of MPEs in both sexes. There vas, however, no

‘evi.dence that Omacide IPBC :lnduced a clastogenic or aneugenie effect. :

The study is classified as Acceptable and satisfies the requirements for FIFRA
- Test Guideline 84-2 for j,g_\g_g cytogenetic mutagenicity data.

COMPLIANCE: Signed and dated GLP Quality Assurance and Data Confidentiality
statements were provided

1. . June 25, 199
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OMACIDE IPBC - B MICRONUCLEUS (84-2) -

I. MATERIALS AND METHODS

A

~

A. MATERIALS:

1.

Test Material: Omacide IPBC

Description White, cream colored crystalline powder
Lot/batch number: 2DR-293-TSI

Purity: 97.5% (provided by the sponsor)

Receipt date: December 10, 1992

Stability: Not listed.

CAS number: 55406-53-6

Structure:- : ' 7 o
L P
CH;—(CHy);—CH,—NH—CZ__
| . ()—-cniz-—czanwcn

Vehicle used: Corn oil : -

OtHer provide information: The test material was stored at 0-6° C
protected from light. Aliquots of the dosing solutions used in the
micronucleus assay were returned to the sponsor for chemical analysis;
there was, however, no indication in the report that analytical.
determinations were carried out.

trol Mater

Negative/Route of administration: None - B

..VehicIe/Finai' concentration/Route of admixiistration . Corn oil was

administered by intraperitoneal’ (IP) injection at a dosing volume of
20 mL/kg.

Positive/Final concentration/Route of administration'

Cyclophosphamide (CP) was dissolved in distilled water at a concen-‘i4
tration of 1.5 mg/mL and was administered IP at 30 mg/kg

Route of administration IP , L ‘ R

Dose levels used'

(a) Pilot stugx: 1 10, 100 and 1000 mg/kg (2 6/dose)
’ 5000 mg/kg (5 & and 5 9)

(b) Toxicity test 1: 150, 300, 600 and 900 mg/kg
. (5 & and .5 ?/dose)

(¢) Toxicity test 2: 10, 50, and 100 mg/kg
‘ : (5 & and 5 2/dose) -

_~/23é;f
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OMACIDE IPBC V : ‘ - mckoﬁﬁci;ﬂs (84-2)
(&) Micronucleus assay: 28, 55 and 110 ng/kg '

(5 & and 5 ?/dose or vehicle control group/sacrifice time)
(5 & and'5 ?--positive control group)

Note: An additional group of 5 males and 5 females received the high dose

and were used to replace animals that died in the primary micronucleus assay
high -dose group.

4. Test Animals:
(a) Species _Mouse ~ Strain _ ICR Age __§:§_y_e.e.ks.._ .

Weight range at randomization:

® Pilot study: 9,.5-32.6 g (d); 24, 2)

¢ Toxicity test 1: 32.8-40.3 g (3): 22.6-25.6 g (2) c o

® Toxicity test 2: 28.9-32.6 g (3); 23,2-25.9 g (9) . ‘ : ' :
L] Micronucleus assay: 28 3- ;5,1 g (3); 21.6-25.3 g () .

Source: e Daw 1 , .
(b) No. animals used per dose: See Section A3 (a - d)

NOTE: AIl animals were weighed immediately before compound adminis-
tration; dosing was based on individual body weights. .

(c) Properly maintained? Yes.

1. atme d S ' . -

(a) Test compound and vehicle control S
Dosing: X__ once twice (24 hr apart) e e L
' other (describe): ______ __ R
Sampling (after last dose): . 6 hr v 12 hr
X 2 ht ___g___ 48 hr g 72 hr

(b) Positive control: . o
- Dosing: X ___ once . twice (24 hr apart)
other (describe): _ S
Sampling (after last dose): X 24 hr
. 72 hr ' ’ )

48 hr

“



OMACIDE IPBC R . " MICRONUCLEUS (84-2)

2.

Tissues and Cells Examined:

X bone marrow _ N/A others (list):
Number of polychromatic erythrocytes (PCEs) examined per
animal:  __1000 _

Number of normochromatic erythrocytes (NCEs, more mature

RBCs) examined per animal: 1000 total erythrocytes.
Details of Slide Preparation: At 24, 48 and 72 hours after admini-

- stration of the test material or the vehicle control, the appropriate

groups of animals were sacrificed by CO, asphyxiation. ' Sacrifice time
for the positive control group was 24 hours. Bone marrow cells were
aspirated from both femurs into fetal bovine serum, centrifuged, re-
suspended in residual supernatant' and spread onto slides. Prepared
slides were fixed in methanol, stained with May -Gruenwald-Giemsa
solution, and c‘overslipped Slides were coded prior to scoring '
W_ﬂg_mm The data were evaluated for statistical signifi-
cance at ps0.05 using the Kastenbaum-Bowman tables

(a) W ‘The study was considered valid if the mean number

of .micronucleated polychromatic erythrocytes (MPEs) in the negative

(vehicle) control did not exceed 0.5%, and the positive control induced

a signiﬁcant (ps0. 05) increase in HPEs.

(b) EMM The test materi.al was. considered positive for

- . micronuclei induction if a significant (ps0.05) and dose-related

. increase in MPEs compared to the vehicle control was seen at any
. sacrifi.ce time .. : ‘

w Animals administered the selected doses of the test
matérial were weighed immediately prior to dosing ard on da_ys 1 and 3

~postdosing. ' Clinical signs and mortality were monitored immediately

after dosing and daily, thereafter, for 7 days. 'All animals receiving

-1000 or 5000 mg/kg died within 1 day of compound administration.
“ Let:hargy in male mice at 100 mg/kg was the only other reported sign of
- compound toxicity in survivors. Animals dosed with either 1 or 10: mg/kg :

appeared normal throughout: the observation period.

ased on the result:s of the pilot study, a second
evaluation of toxicity was undertaken with four doses of the test
material (150, 300, 600 and 900 mg/kg) administered IP to groups of five

male and five female mice. Body weights, mortality and clinical signs

were recorded as described in the pilot study. With the exception of a
‘single female exposed to 300 mg/kg, all animals succumbed to treatment -

withi_p 2 days of compound administration.’ Consequently, -a _further_

. 'Nﬁ,V.Jém_e 25, 1996 -
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analysis, was
. : e 137-mg/kg for both sexes. Accordingly, the high dose
selected for the micronucleus assay (=80% of the LDsy,;) was 110,mg/kg;
lower levels selected for study were 55 and 28 mg/kg. :

dead on Day 2 and was replaced with g secondary group male. Lethargy

and diarrhea vere also recorded for the high-dose group. All remaining

at any sacrifice time. By contrast, the positive contro] (30 mg/kg cp)
1nduced‘a significant (p=0.05) genotoxic response in both sexes,

5 June 25, 199
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